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1.1 GENERAL | NTENTI ON

SECTI ON 01 00 00
GENERAL REQUI REMENTS

A. Contractor shall completely prepare site for bui
including demolition and removal of existing struct
labor and materials and perform work for ‘Provide P

as required by drawings and specifications.

B. See Solicitation for information regarding site

C. Offices of Fredrick, Fredrick, & Heller Engineer
Architect-Engineers, will render certain technical
construction. Such services shall be considered as
Government and shall not be construed as expressing
contractual act of the Government without affirmati
Officer or his duly authorized representative.

D. Before placement and installation of work subjec
laboratory retained and paid for by the Contractor,
notify the COR in sufficient time to enable testing
to be present at the site in time for proper taking
specimens and field inspection. Such prior notice s
three work days unless otherwise designated by the

E. All employees of general contractor and subcontr
VA security management program and obtain permissio
identified by project and employer, and restricted

access.

F. Prior to commencing work, general contractor sha
OSHA certified “competent person” (CP) (29 CFR 1926
maintain a presence at the work site whenever the g

subcontractors are present.

G. Training:

1. Beginning July 31, 2005, all employees of general ¢
subcontractors shall have the following required ho
certified Construction Safety course and /or other
training, as determined by VA CP with input from th

a. Superintendent: 30 hours

b. All other Workers: 10 hours

General Requirements
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2. Submit training records of all such employees for a

start of work.

H. VHA Directive 2011-36, Safety and Health during

VAMC WADE PARK CLEVELAND
Project No. 541-15-203
Provide Process Loop Tie-Ins

pproval before the

Construction, dated

9/22/2011 in its entirety is made a part of this se ction.
1.2 STATEMENT COF BID | TEM S)
A. BID I TEM I, Provide Process Loop Tie-Ins: Work includes gene ral

construction, alterations, mechanical, and electric

on drawings and in specifications. General scope o

process chilled water service to areas and equipmen

the facility.

1.3 SPECI FI CATI ONS AND DRAW NGS FOR CONTRACTOR
A. AFTER AWARD OF CONTRACT, zero (0) sets of specif

will be furnished.

1.4 CONSTRUCTI ON SECURI TY REQUI REMENTS

A. Security Plan:

1. The security plan defines both physical and admi

procedures that will remain effective for the entir

project.

2. The General Contractor is responsible for assuri

contractors working on the project and their employ

with these regulations.

B. Security Procedures:

1. General Contractor’'s employees shall not enter t

without appropriate badge. They may also be subjec

their personal effects when entering or leaving the

2. For working outside the “regular hours” as defin

The General Contractor shall give 3 days notice to

Officer so that security arrangements can be provid

employees. This notice is separate from any notice

utility shutdown described later in this section.

3. No photography of VA premises is allowed without

the Contracting Officer.

4. VA reserves the right to close down or shut down

order General Contractor’s employees off the premis

a national emergency. The General Contractor may r

only with the written approval of the Contracting O
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C. Key Control:

1. The General Contractor shall provide duplicate k
combinations to the COR for the purpose of security
every area of project including tool boxes and park
take any emergency action.

3. The General Contractor shall turn over all permanen
the VA locksmith for permanent installation.

4. All construction doors/access doors must use VA key
locked at all times from the corridor/exterior side

D. Motor Vehicle Restrictions

1. Vehicle authorization request shall be required
entering the site and such request shall be submitt
the date and time of access. Access shall be restri
and dropping off materials and supplies.

2. Separate permits shall be issued for General Con
employees for parking in designated areas only.

1.5 FI RE SAFETY

A. Applicable Publications: Publications listed bel
Article to extent referenced. Publications are refe
basic designations only.

1. American Society for Testing and Materials (ASTM

E84-20009............. Surface Burning Characteristic
Materials

2. National Fire Protection Association (NFPA):

10-2010.............. Standard for Portable Fire Ext
30-2008.............. Flammable and Combustible Liqu
51B-20009............. Standard for Fire Prevention D

VAMC WADE PARK CLEVELAND
Project No. 541-15-203
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uring Welding,
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70-2011.............. National Electrical Code
101-2012............. Life Safety Code
241-2009............. Standard for Safeguarding Cons

truction,

Alteration, and Demolition Operations
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3. Occupational Safety and Health Administration (O SHA):
29 FR 1926 Safety and Health Regulations for

Construction
4. VHA Directive 2005-007

B. Fire Safety Plan: Establish and maintain a fire pro
accordance with 29 CFR 1926. Prior to start of work
detailing project-specific fire safety measures, in
status reports, and submit to COR and Facility Safe
for compliance with contract requirements in accord
33 23, SHOP DRAWINGS, PRODUCT DATA AND SAMPLES. Pri
the contractor or subcontractors beginning work, th
safety briefing provided by the general contractor’
OSHA requirements. This briefing shall include info
construction limits, VAMC safety guidelines, means
areas, work hours, locations of restrooms, use of V
Documentation shall be provided to the COR that ind
undergone contractor’s safety briefing.

1. A Hazardous Work Activity Checklist must be comp
Contractor. Any activity with a YES response is to
Site Specific Safety Plan. A sample Hazardous Work
included at the end of this specification.

tection program in

, prepare a plan
cluding periodic

ty Manager for review
ance with Section 01
or to any worker for
ey shall undergo a

s competent person per
rmation on the

of egress, break
AMC equipment, etc.
ividuals have

leted by the
be detailed in the
Activity Checklist is

C. Site and Building Access: Maintain free and unob structed access to

facility emergency services and for fire, police an
response forces in accordance with NFPA 241.

d other emergency

D. Separate temporary facilities, such as trailers, storage sheds, and

dumpsters, from existing buildings and new construc
accordance with NFPA 241. For small facilities with
feet) exposing overall length, separate by 3m (10 f

E. Temporary Construction Partitions:

1. Install and maintain temporary construction part
smoke-tight separations between construction areas
areas. Construct partitions of gypsum board or trea
spread rating of 25 or less in accordance with ASTM
of fire retardant treated wood or metal steel studs
partitions through suspended ceilings to floor slab
joints and penetrations. At door openings, install

General Requirements
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fire/smoke rated doors with self-closing devices an d VA locking system
(storeroom type lock always locked from the corrido r side).

2. Install temporary construction partitions as sho wn on drawings to
maintain integrity of existing exit stair enclosure s, exit
passageways, fire-rated enclosures of hazardous are as, horizontal
exits, smoke barriers, vertical shafts and openings enclosures.

3. Close openings in smoke barriers and fire-rated construction to
maintain fire ratings. Seal penetrations with liste d through-
penetration firestop materials in accordance with S ection 07 84 00,

FIRESTOPPING.

F. Temporary Heating and Electrical: Install, use a nd maintain installations
in accordance with 29 CFR 1926, NFPA 241 and NFPA 7 0.

G. Means of Egress: Do not block exiting for occupi ed buildings, including
paths from exits to roads. Minimize disruptions and coordinate with COR.

H. Egress Routes for Construction Workers: Maintain free and unobstructed
egress. Inspect daily. Report findings and correcti ve actions weekly to
COR. Any construction materials found in exit stair s or corridors will be

disposed of at Contractor’'s expense.

I. Fire Extinguishers: Provide and maintain extingu ishers in construction
areas and temporary storage areas in accordance wit h 29 CFR 1926, NFPA
241 and NFPA 10.

J. Flammable and Combustible Liquids: Store, dispen se and use liquids in
accordance with 29 CFR 1926, NFPA 241 and NFPA 30.

K. Sprinklers: Install, test and activate new aut omatic sprinklers prior to
removing existing sprinklers.

L. Existing Fire Protection: Do not impair automati c sprinklers, smoke and
heat detection, and fire alarm systems, except for portions immediately
under construction, and temporarily for connections . Provide fire watch
for impairments more than 4 hours in a 24-hour peri od. Request
interruptions in accordance with Article, OPERATION S AND STORAGE AREAS,
and coordinate with COR. All existing or temporary fire protection
systems (fire alarms, sprinklers) located in constr uction areas shall be
tested as coordinated with the medical center. Para meters for the testing
and results of any tests performed shall be recorde d by the medical

center and copies provided to the COR.

General Requirements
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M. Smoke Detectors: Prevent accidental operation. R
end of work operations each day. Coordinate with CO

N. Hot Work: Perform and safeguard hot work operati
NFPA 241 and NFPA 51B. Coordinate with COR. Obtain
least 48 hours in advance. Provide temporary venti
for any hot work to occur in the sub-basement area.

O. Fire Hazard Prevention and Safety Inspections: |
construction areas weekly. Coordinate with, and rep
corrective actions weekly to COR.

P. Smoking: Smoking is prohibited in and adjacent t
inside existing buildings and additions under const
and detached buildings under construction, smoking
in designated smoking rest areas.

Q. Dispose of waste and debris in accordance with N
buildings daily. (Refer to Section 01 74 19, CONSTR
MANAGEMENT for GEMS Policy Requirements)

R. Perform other construction, alteration and demol
accordance with 29 CFR 1926.

S. If required, submit documentation to the COR tha
trained in the fire safety aspects of working in ar
structural or compartmentalization features.

T. See additional OSHA Requirements and Safety and
attachment at the end of this specification section

1.6 OPERATI ONS AND STORAGE AREAS
A. The Contractor shall confine all operations (inc
materials) on Government premises to areas authoriz
Contracting Officer. The Contractor shall hold and
its officers and agents, free and harmless from lia
occasioned by the Contractor's performance.

B. Temporary buildings (e.g., storage sheds, shops,
may be erected by the Contractor only with the appr
Contracting Officer and shall be built with labor a
by the Contractor without expense to the Government
buildings and utilities shall remain the property o
shall be removed by the Contractor at its expense u

General Requirements
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work. With the written consent of the Contracting O
and utilities may be abandoned and need not be remo

C. The Contractor shall, under regulations prescrib

Officer, use only established roadways, or use temp
constructed by the Contractor when and as authorize
Officer. When materials are transported in prosecut
shall not be loaded beyond the loading capacity rec
manufacturer of the vehicle or prescribed by any Fe
law or regulation. When it is necessary to cross cu
Contractor shall protect them from damage. The Cont
pay for the repair of any damaged curbs, sidewalks,

D. Working space and space available for storing ma

determined by the COR.

E. Workmen are subject to rules of Medical Center a

conduct.

F. Execute work so as to interfere as little as pos

functioning of Medical Center as a whole, including
services, fire protection systems and any existing
work being done by others. Use of equipment and too
vibrations and noises through the building structur

in buildings that are occupied, during construction

or medical personnel, and Contractor's personnel, e
COR where required by limited working space.

1. Schedule delivery of materials and equipment to
working areas within buildings in use by Department
Affairs in quantities sufficient that do not impede
Center activities. Provide unobstructed access to
areas required to remain in operation.

2. Where access by Medical Center personnel to vaca
buildings is not required, storage of Contractor's
equipment will be permitted subject to fire and saf
and review and approval by COR.

G. Utilities Services: Where necessary to cut exist

wires, conduits, cables, etc., of utility services,
systems or communications systems (except telephone
and capped at suitable places where shown; or, in a

General Requirements
010000-7

Provide Process Loop Tie-Ins

fficer, the buildings
ved.

ed by the Contracting
orary roadways
d by the Contracting
ing the work, vehicles
ommended by the
deral, State, or local
rbs or sidewalks, the
ractor shall repair or
or roads.

terials shall be as

pplicable to their

sible with normal
operations of utility
equipment, and with
Is that transmit
e, are not permitted
, jointly by patients
xcept as permitted by

immediate construction
of Veterans
with Medical
Medical Center

ted portions of
materials and
ety requirements

ing pipes, electrical
or of fire protection
), they shall be cut
bsence of such



FINAL BID SUBMITTAL
FOR CONSTRUCTION
05/08/14

indication, where directed by COR. All such actions
with the Utility Company involved:

1. Whenever it is required that a connection fee be
utility provider for new permanent service to the ¢
project, for such items as water, sewer, electricit
payment of such fee shall be the responsibility of
not the Contractor.

H. Phasing: The work for this project is intended t
phase. If the Contractor elects to create phases, C
furnish the COR with a schedule of approximate phas
Contractor intends to accomplish work in each speci
building or portion thereof. In addition, Contracto
two weeks in advance for final approval of the prop
work in each specific area of site, building or por
such dates to insure accomplishment of this work in
mutually agreeable to COR and Contractor. Final ins
before moving to the next phase will be required th
Officer and COR.

1. Normal Working Hours: Where noted on drawings,
shall mean hours from 7:00 am to 5:00 pm, Monday th

2. Off-hours: Where noted on drawings, ‘off-hours’
other than that defined as ‘normal working hours’ a

I. When a building is turned over to Contractor, Co
entire responsibility therefore.

1. Contractor shall maintain a minimum temperature
degrees F) at all times, except as otherwise specif

2. Contractor shall maintain in operating condition
protection and alarm equipment. In connection with
equipment, Contractor shall make arrangements for p
site with Fire Department or Company (Department of
or municipal) whichever will be required to respond
Contractor's employee or watchman.

J. Utilities Services: Maintain existing utility se
at all times. Provide temporary facilities, labor,
connections, and utilities to assure uninterrupted
necessary to cut existing water, steam, gases, sewe
conduits, wires, cables, etc. of utility services o

General Requirements
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systems and communications systems (including telep
cut and capped at suitable places where shown; or,
indication, where directed by COR.

1. No utility service such as water, gas, steam, se
or fire protection systems and communications syste
interrupted without prior approval of COR. Electric
accomplished with all affected circuits or equipmen
When an electrical outage cannot be accomplished, w
energized circuits or equipment shall not commence
Center Director’s prior knowledge and written appro

specification Section 26 05 11, REQUIREMENTS FOR EL

INSTALLATIONS for additional requirements.

2. Contractor shall submit a request to interrupt a
COR, in writing, three (3) days in advance of a min
two (2) weeks in advance of major a interruption. R
reason, date, exact time of, and approximate durati
interruption.

3. Contractor will be advised (in writing) of appro
which other date and/or time such interruption will
inconvenience to operations of Medical Center. Inte
approved by Medical Center may occur at other than
working hours.

4. Major interruptions of any system, including cra
must be requested, in writing, at least 14 calendar
desired time and shall be performed as directed by

5. In case of a contract construction emergency, se
interrupted on approval of COR. Such approval will
writing as soon as practical.

6. Whenever it is required that a connection fee be
utility provider for new permanent service to the ¢
project, for such items as water, sewer, electricit
payment of such fee shall be the responsibility of

7. All utility service shutdowns such as water, gas
electricity, or fire protection shall occur during
weekends at no additional cost to the Government.

K. Abandoned Lines: All service lines such as wires

ducts, pipes and the like, and their hangers or sup

General Requirements
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abandoned but are not required to be entirely remov
capped or plugged at project boundary line. The lin
in finished areas, but shall be removed and sealed,
ceilings, within furred spaces, in unfinished areas
partitions; so that they are completely behind the
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ed, shall be sealed,

es shall not be capped
capped or plugged in
, or within walls or
finished surfaces.

L. To minimize interference of construction activit ies with flow of Medical

Center traffic, comply with the following:

1. Keep roads, walks and entrances to grounds, to p arking and to occupied

areas of buildings clear of construction materials, debris and

standing construction equipment and vehicles.

2. Method and scheduling of required cutting, alter ing and removal of

existing roads, walks and entrances must be approve d by the COR.

M. Coordinate the work for this contract with other
as directed by COR. This includes the scheduling of traffic and the use
of roadways, as specified in Article, USE OF ROADWA YS.

construction operations

1.7 ALTERATI ONS
A. Survey: Before any work is started, the Contract
survey with the COR areas of buildings in which alt

or shall make a thorough

erations occur and
areas which are anticipated routes of access, and f
signed by both, to the Contracting Officer. This re
rooms and spaces:

urnish a report,
port shall list by

1. Existing condition and types of resilient floori ng, doors, windows,

walls and other surfaces not required to be altered throughout

affected areas of building.

2. Existence and conditions of items such as plumbi ng fixtures and
an blinds, shades,

elocated, or both.

accessories, electrical fixtures, equipment, veneti
etc., required by drawings to be either reused or r

3. Shall note any discrepancies between drawings an d existing conditions

at site.

4. Shall designate areas for working space, materia Is storage and routes

of access to areas within buildings where alteratio ns occur and which

have been agreed upon by Contractor and COR.

B. Any items required by drawings to be either reus ed or relocated or both,
pinion of COR, to be

mpractical, shall be

found during this survey to be nonexistent, or in o
in such condition that their use is impossible or i

General Requirements
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furnished and/or replaced by Contractor with new it
specifications which will be furnished by Governmen

C. Re-Survey: Thirty days before expected partial o
the Contractor and COR together shall make a thorou
areas of buildings involved. They shall furnish a r
then existing, of resilient flooring, doors, window
surfaces as compared with conditions of same as not
survey report:

1. Re-survey report shall also list any damage caus
such flooring and other surfaces, despite protectio
will form basis for determining extent of repair wo
Contractor to restore damage caused by Contractor's
executing work of this contract.

D. Protection: Provide the following protective mea

1. Wherever existing roof surfaces are disturbed th
against water infiltration. In case of leaks, they
immediately upon discovery.

2. Temporary protection against damage for portions
structures and grounds where work is to be done, ma
equipment moved and/or relocated.

3. Protection of interior of existing structures at

damage, dust and weather inclemency. Wherever work

surfaces that are to remain in place shall be adequ
prior to starting work, and this protection shall b
until all work in the area is completed.

1.8 | NFECTI ON PREVENTI ON MEASURES
A. Infection Control permits (see sample at the end of

section) will be issued by the COR. The Infection
be posted outside the appropriate construction area
permit may be issued for a construction project if
separate areas requiring separate classes. The pri
area for this project is:
project scope area may vary. The required infectio
are denoted on the following table:
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Description of Required Infection Control Precautions by Cd ass

During Construction Project

Upon Completion of Project

1. Notify and receive permission from the COR
to perform requested work.

2. Execute work by methods to minimize
raising dust from construction operations.

3. Immediately replace a ceiling tile displaced
for visual inspection.

1. Notify COR for inspection once the work is
complete.

1. Notify and receive permission from the COR
to perform requested work.

2. Provide active means to prevent airborne dust
from dispersing into atmosphere.

1

N

. Wipe work surfaces with disinfectant.

. Contain construction waste before transport
in tightly covered containers.

2. Remove or isolate HVAC system in area
where work is being done to prevent
contamination of duct system.

3. Complete all critical barriers, i.e., sheetrock,
plywood, plastic, to seal area from non-work
area or implement control cube method (cart
with plastic covering and sealed connection
to work site with HEPA vacuum for
vacuuming prior to exit) before construction
begins. Construction of barrier will need to
occur outside normal work shifts with
approval of COR.

. Construct anteroom where possible and
directed by COR.

5. Maintain negative air pressure within work

3. Wet mop and/or vacuum with HEPA filtered

3. Water mist work surfaces to control dust vacuum before leaving work area.

CLASS while cutting. 4. Remove isolation of HVAC system in areas

4. Seal unused doors with duct tape. where work is being performed.

5. Block off and seal air vents.

6. Place dust mat at entrance and exit of work
area.

7. Remove or isolate HVAC system in areas
where work is being performed.

1. Obtain and post valid Infection Control 1. Do not remove barriers from work area until
Construction Permit at each work site. completed project is inspected by the
Permit must be signed by COR, 1.C. Nurse owner’s Safety Department.
and General Contractor to be valid. . .

2. Remove barrier materials carefully to

[

site utilizing HEPA equipped air filtration

=

minimize spreading of dirt and debris
associated with construction. Barriers are
required to be removed after hours with
approval of COR.

. Vacuum work area with HEPA filtered
vacuumes.

Wet mop area with disinfectant.

. Remove isolation of HVAC system in areas
where work is being performed.

General Requirements
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units.

6. Contain construction waste before transport
in tightly covered containers.

7. Cover transport receptacles or carts. Tape
covering unless solid lid.

8. If the spread of dust from construction
personnel is not contained workers may be
required to where show covers and or be
vacuumed prior to leaving worksite at the
discretion of the COR or I.C. Nurse.

9. Seal holes, pipes, conduits and punctures
appropriately.

10. Include particle count readings on daily logs
against baseline points as required by COR
or I.C. Nurse.

[

1. Follow all requirements listed in Class Il as [I. Before work is turned over and accepted by

well as additional requirements listed below. the VA a certified I.H. must be used to
certify cleaning as well as swab and air
sampling of the area. These tests shall meet
or exceed industry standards for the type of
area being renovated.

. Construct anteroom and require all personnel
to pass through this room so they can be
vacuumed using a HEPA vacuum cleaner
before leaving work site, or they can wear
cloth or paper coveralls that are removed
each time they leave the work site.

3. All personnel entering work site are required
to wear shoe covers. Shoe covers must be
changed each time the worker exits the work

area.

B. An infection control orientation will be provided b y the VA Infection
Control Personnel to the Contractor prior to constr uction start.

C. Implement the requirements of VAMC'’s Infection C ontrol Risk Assessment
(ICRA) team. ICRA Group may monitor dust in the vic inity of the
construction work and require the Contractor to tak e corrective action

immediately if the safe levels are exceeded.

D. Establish and maintain a dust control program as part of the contractor’s
infection preventive measures in accordance with th e guidelines provided
by ICRA Group as specified here. Prior to start of work, prepare a plan
detailing project-specific dust protection measures , including periodic

General Requirements
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status reports, and submit to COR for review for co mpliance with contract
requirements in accordance with Section 01 33 23, S HOP DRAWINGS, PRODUCT

DATA AND SAMPLES.

1. All personnel involved in the construction or re novation activity
shall be educated and trained in infection preventi on measures
established by the medical center.

E. Medical Center Infection Control personnel shall monitor for airborne
disease (e.g. aspergillosis) as appropriate during construction. A
baseline of conditions may be established by the me dical center prior to
the start of work and periodically during the const ruction stage to
determine impact of construction activities on indo or air quality. In
addition:

1. The COR and VAMC Infection Control personnel sha Il review pressure
differential monitoring documentation to verify tha t pressure
differentials in the construction zone and in the p atient-care rooms
are appropriate for their settings. The requirement for negative air
pressure in the construction zone shall be maintain ed at all times.
Upon notification, the contractor shall implement ¢ orrective measures

to restore proper pressure differentials as needed.

2. In case of any problem, the medical center, alon g with assistance from
the contractor, shall conduct an environmental asse ssment to find and
eliminate the source.

F. In general, following preventive measures shall be adopted during
construction to keep down dust and prevent mold.

1. Dampen debris to keep down dust and provide temp orary construction
partitions in existing structures where directed by COR. Blank off
ducts and diffusers to prevent circulation of dust into occupied areas

during construction.

2. Do not perform dust producing tasks within occup ied areas without the
approval of the COR. For construction in any areas that will remain
jointly occupied by the medical Center and Contract or's workers, the

Contractor shall:

a. Provide dust proof temporary drywall construction b arriers to
completely separate construction from the operation al areas of the
hospital in order to contain dirt debris and dust. Barriers shall
be sealed and made presentable on hospital occupied side. Install a
self-closing rated door in a metal frame, commensur ate with the

General Requirements
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partition, to allow worker access. Maintain negativ
times. Barrier installation to be done outside norm
Center hours.

HEPA filtration is required where the exhaust dust
breathing zone. Contractor shall verify that const
to exterior is not reintroduced to the medical cent
intake vents, or building openings. Install HEPA (H
Particulate Accumulator) filter vacuum system rated
of 0.3 microns including pollen, mold spores and du
Insure continuous negative air pressures occurring

area. HEPA filters should have ASHRAE 85 or other p

extend the useful life of the HEPA. Provide both pr
secondary filtrations units. Exhaust hoses shall be
flexible steel reinforced and exhausted so that dus
reintroduced to the Medical Center.

c. Adhesive Walk-off/Carpet Walk-off Mats, minimum

x 36"), shall be used at all interior transitions f
construction area to occupied medical center area.
be changed as often as required to maintain clean w
directly outside construction area at all times.

d. Vacuum and wet mop all transition areas from con
occupied medical center at the end of each workday.

utilize HEPA filtration. Maintain surrounding area
Remove debris as they are created. Transport these
construction area in containers with tightly fittin

end of each shift.

e. The contractor shall not haul debris through pat

without prior approval of the COR and the Medical C
approved, debris shall be hauled in enclosed dust p
or wrapped in plastic and sealed with duct tape. No
should be allowed to cut through the plastic. Wipe
exterior of the containers with a damp rag to remov
equipment, tools, material, etc. transported throug

shall be made free from dust and moisture by vacuum

down.

f. Using a HEPA vacuum, clean inside the barrier an

tile prior to replacement. Any ceiling access panel

General Requirements
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investigation beyond sealed areas shall be sealed i
unattended.

g. There shall be no standing water during construc
water in equipment drip pans and open containers wi
construction areas. All accidental spills must be ¢
dried within 12 hours. Remove and dispose of porous
remain damp for more than 72 hours.

h. At completion, remove construction barriers and cei
carefully, outside of normal work hours. Vacuum and
surfaces free of dust after the removal.

G. Final Cleanup:

1. Upon completion of project, or as work progresse
construction debris from above ceiling, vertical sh
chases that have been part of the construction.

2. Perform HEPA vacuum cleaning of all surfaces in
This includes walls, ceilings, cabinets, furniture
standing), partitions, flooring, etc.

3. All new air ducts shall be cleaned prior to fina
reports submitted to COR.

1.9 DI SPOSAL AND RETENTI ON
A. Materials and equipment accruing from work remov
buildings or structures, or parts thereof, shall be
follows:

1. Reserved items which are to remain property of t
identified by attached tags or noted on drawings or
as items to be stored. Items that remain property o
shall be removed or dislodged from present location
as to prevent damage which would be detrimental to
reuse. Store such items where directed by COR.

2. Items not reserved shall become property of the
removed by Contractor from Medical Center.

3. Items of portable equipment and furnishings loca
spaces in which work is to be done under this contr
the property of the Government. When rooms and spac
the Department of Veterans Affairs during the alter
items which are NOT required by drawings and specif

General Requirements
010000 - 16

VAMC WADE PARK CLEVELAND

Project No. 541-15-203

Provide Process Loop Tie-Ins

mmediately when

tion. This includes
thin the
leaned up and
materials that

ling protection
clean all

s, remove all
afts and utility

the construction area.
(built-in or free

| inspection with

ed and from demolition of
disposed of as

he Government are
in specifications
f the Government
s in such a manner
re-installation and

Contractor and be

ted in rooms and
act shall remain
es are vacated by
ation period, such
ications to be



FINAL BID SUBMITTAL
FOR CONSTRUCTION
05/08/14

either relocated or reused will be removed by the G
advance of work to avoid interfering with Contracto

1. 10 RESTORATI ON

A. Remove, cut, alter, replace, patch and repair ex
to install new work. Except as otherwise shown or s
alter or remove any structural work, and do not dis
plumbing, steam, gas, or electric work without appr
Existing work to be altered or extended and that is
in any way, shall be reported to the COR before it
Materials and workmanship used in restoring work, s
and quality to that of original existing constructi
otherwise shown or specified.

B. Upon completion of contract, deliver work comple
Existing work (walls, ceilings, partitions, floors,
electrical work, lawns, paving, roads, walks, etc.)
as a result of performing required new work, shall
reinstalled, or replaced with new work, and refinis
good condition as existed before commencing work.

C. At Contractor's own expense, Contractor shall im
service and repair any damage caused by Contractor'
piping and conduits, wires, cables, etc., of utilit
protection systems and communications systems (incl
are indicated on drawings and which are not schedul
or abandonment.

D. Expense of repairs to such utilities and systems
locations of which are unknown will be covered by a
time and price in accordance with Bid Solicitation

1.11 AS-BU LT DRAW NGS
A. The contractor shall maintain two full size sets
which will be kept current during construction of t
all contract changes, modifications and clarificati

B. All variations shall be shown in the same genera
contract drawings. To insure compliance, as-built d
available for the COR's review, as often as request

C. Contractor shall deliver two approved completed
to the COR within 15 calendar days after each compl
the acceptance of the project by the COR.
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D. Paragraphs A, B, & C shall also apply to all sho p drawings.

1.12 USE OF ROADWAYS

A. For hauling, use only established public roads a nd roads on Medical

Center property and, when authorized by the COR, su
which are necessary in the performance of contract
shall be constructed by the Contractor at Contracto
necessary to cross curbing, sidewalks, or similar ¢

be protected by well-constructed bridges.

A. Use of new installed mechanical and electrical e

ventilation, plumbing, light and power will be perm
compliance with the following provisions:

1. Permission to use each unit or system must be gi
equipment is not installed and maintained in accord
following provisions, the COR will withdraw permiss
equipment.

2. Electrical installations used by the equipment s
accordance with the drawings and specifications to
the equipment and the electrical systems, i.e. tran
circuit breakers, fuses, conductors, motor controll
overload elements shall be properly sized, coordina
Voltage supplied to each item of equipment shall be
correct and it shall be determined that motors are
electrical equipment shall be thoroughly cleaned be
again immediately before final inspection including
and wiping clean interior and exterior surfaces.

3. Units shall be properly lubricated, balanced, an
must be eliminated.

4. Automatic temperature control systems for prehea
properly and all safety controls shall function to
freeze-up damage.

5. The air filtering system utilized shall be that
the system when complete, and all filter elements s
completion of construction and prior to testing and
system.

6. All components of heat production and distributi
equipment, condensate returns, and other auxiliary

General Requirements
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temporary service shall be cleaned prior to use; ma
corrosion internally and externally during use; and
maintained and inspected prior to acceptance by the

B. Prior to final inspection, the equipment or part
and tear beyond normal, shall be replaced with iden
no additional cost to the Government.

C. This paragraph shall not reduce the requirements
electrical specifications sections.

1. 14 TEMPORARY USE OF EXI STI NG ELEVATORS
A. Use of existing elevators for handling buildin
Contractor's personnel will be permitted subject to

1. Contractor makes all arrangements with the COR for
The COR will ascertain that elevators are in proper
Contractor may use elevators for daily use for pers
the hours of 7:00 am and 6:00 pm and for special no
intervals when permission is personnel for operatin
not be provided by the Department of Veterans Affai

2. Contractor to develop a proposed elevator usage pla
approval by COR.

3. Contractor covers and provides maximum protectio
elevator components:

a. Entrance jambs, heads soffits and threshold plat

b. Entrance columns, canopy, return panels and insi
enclosure walls.

c. Finish flooring.

4. If brake lining of elevators are excessively wor
temporary use, they shall be removed and replaced b

5. All parts of main controller, starter, relay pan

worn or damaged during temporary use shall be remov

with new parts, if recommended by elevator inspecto
released by Contractor.

6. Place elevator in condition equal, less normal w
at time it was placed in service of Contractor as a
Contracting Officer.
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1.15 TEMPORARY TO LETS
A. Provide where directed by COR, ample temporary s
accommodations with suitable sewer and water connec
approved by COR, provide suitable dry closets where
places clean and free from flies, and all connectio
connected therewith are to be removed prior to comp
and premises left perfectly clean.

1.16 AVAILABILITY AND USE OF UTILITY SERVI CES
A. The Government shall make all reasonably require
available to the Contractor from existing outlets a
specified in the contract. The amount to be paid by
chargeable electrical services shall be the prevalil
the Government. The Contractor shall carefully cons
furnished without charge.

B. The Contractor, at Contractor's expense and in a
satisfactory to the Contracting Officer, shall inst
necessary temporary connections and distribution li
required to measure the amount of electricity used
determining charges. Before final acceptance of the
Government, the Contractor shall remove all the tem
distribution lines, meters, and associated parapher

C. Contractor shall install meters at Contractor's
Medical Center a monthly record of the Contractor's
as hereinafter specified.

D. Heat: Furnish temporary heat necessary to preven
materials through dampness and cold. Use of open sa
temporary heating devices which may be fire hazards
damage finished work, will not be permitted. Mainta
temperatures as specified for various materials:

E. Electricity (for Construction and Testing): Furn
electric services.

1. Obtain electricity by connecting to the Medical
distribution system. The Contractor shall meter and
electricity required for electric cranes and hoisti
electrical welding devices and any electrical heati
providing temporary heat. Electricity for all other
at no cost to the Contractor.
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F. Water (for Construction and Testing): Furnish te mporary water service.

1. Obtain water by connecting to the Medical Center water distribution
system. Provide reduced pressure backflow preventer at each
connection. Water is available at no cost to the Co ntractor.

2. Maintain connections, pipe, fittings and fixture s and conserve
water-use so none is wasted. Failure to stop leakag e or other wastes
will be cause for revocation (at COR's discretion) of use of water

from Medical Center's system.

G. Steam: Furnish steam system for testing required in various sections of
specifications.
1. Obtain steam for testing by connecting to the Me dical Center steam
distribution system. Steam is available at no cost to the Contractor.
2. Maintain connections, pipe, fittings and fixture s and conserve
steam-use so none is wasted. Failure to stop leakag e or other waste
will be cause for revocation (at COR's discretion), of use of steam

from the Medical Center's system.

1. 17 NEW TELEPHONE EQUI PMENT
The contractor shall coordinate with the work of i nstallation of telephone
equipment by others if required. This work shall be completed before the
building is turned over to VA.

1.18 TESTS

A. Pre-test mechanical and electrical equipment and systems and make
corrections required for proper operation of such s ystems before
requesting final tests. Final test will not be cond ucted unless
pre-tested.

B. Conduct final tests required in various sections of specifications in
presence of an authorized representative of the Con tracting Officer.
Contractor shall furnish all labor, materials, equi pment, instruments,

and forms, to conduct and record such tests.

C. Mechanical and electrical systems shall be balan ced, controlled and
coordinated. A system is defined as the entire comp lex which must be
coordinated to work together during normal operatio n to produce results
for which the system is designed. For example, air conditioning supply
air is only one part of entire system which provide s comfort conditions
for a building. Other related components are return air, exhaust air,
steam, chilled water, refrigerant, hot water, contr ols and electricity,

General Requirements
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etc. Another example of a complex which involves se
different disciplines is a boiler installation. Eff

boiler operation depends upon the coordination and
fuel, combustion air, controls, steam, feedwater, ¢
related components.

D. All related components as defined above shall be

system component is tested. Tests shall be complete
short period of time during which operating and env
remain reasonably constant.

E. Individual test result of any component, where r

accepted when submitted with the test results of re
of the entire system.

1.19 I NSTRUCTI ONS
A. Contractor shall furnish Maintenance and Operati

instructions when required by the various sections
and as hereinafter specified.

B. Manuals: Maintenance and operating manuals (four

separate piece of equipment shall be delivered to t
with the delivery of the equipment to the job site.
complete, detailed guides for the maintenance and o
They shall include complete information necessary f
adjusting, maintaining in continuous operation for
and dismantling and reassembling of the complete un
components. Manuals shall include an index covering
clearly cross-referenced to diagrams and illustrati
shall include "exploded" views showing and identify
item. Emphasis shall be placed on the use of specia
instruments. The function of each piece of equipmen
accessory and control shall be clearly and thorough
necessary precautions for the operation of the equi
for each precaution shall be clearly set forth. Man

the exact model, style and size of the piece of equ
being furnished. Manuals referencing equipment simi
different model, style, and size than that furnishe
accepted.

C. Instructions: Contractor shall provide qualified

manufacturers' representatives to give detailed ins
Department of Veterans Affairs personnel in the ope
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maintenance for each piece of equipment. All such t
job site. These requirements are more specifically
various technical sections. Instructions for differ

that are component parts of a complete system, shal
integrated, progressive manner. All instructors for
component equipment in a system shall be available
all items included in the system have been complete
proper instruction in the operation of inter-relate
instruction periods shall be at such times as sched
shall be considered concluded only when the COR is
complete and thorough coverage. The Department of V
reserves the right to request the removal of, and s
instructor who, in the opinion of the COR, does not
sufficient qualifications in accordance with requir
above.

raining will be at the
detailed in the

ent items of equipment
| be given in an

every piece of

until instructions for
d. This is to assure

d systems. All

uled by the COR and
satisfied in regard to
eterans Affairs
ubstitution for, any
demonstrate

ements for instructors

1. 20 GOVERNMENT- FURNI SHED PROPERTY
A. The Government shall deliver to the Contractor,
property shown on the /Schedule and/or drawings.

the Government-furnished

B. Equipment furnished by Government to be installe
furnished to Contractor at the Medical Center.

d by Contractor will be

C. Storage space for equipment will be provided b y the Government and the
Contractor shall be prepared to unload and store su

upon its receipt at the Medical Center.

ch equipment therein

D. Notify Contracting Officer in writing, 60 days i n advance, of date on

which Contractor will be prepared to receive equipm ent furnished by
Government. Arrangements will then be made by the G

of equipment.

overnment for delivery

1. Immediately upon delivery of equipment, Contract
joint inspection thereof with a representative of t

or shall arrange for a
he Government. At

such time the Contractor shall acknowledge receipt
described, make notations, and immediately furnish
representative with a written statement as to its ¢

of equipment
the Government
ondition or

shortages.

2. Contractor thereafter is responsible for such eq uipment until such

time as acceptance of contract work is made by the Government.

E. Equipment furnished by the Government will be de
assembled (knock down) condition in accordance with

livered in a partially
existing standard
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commercial practices, complete with all fittings, f
appliances necessary for connections to respective
under contract. All fittings and appliances (i.e.,
nipples, piping, conduits, cables, and the like) ne

connection between the Government furnished equipme

utility stub-up shall be furnished and installed by
additional cost to the Government.

F. Completely assemble and install the Government f
place ready for proper operation in accordance with
drawings.

G. Furnish supervision of installation of equipment
qualified factory trained technicians regularly emp
manufacturer.

1.21 RELOCATED EQUI PMENT AND | TEMS
A. Contractor shall disconnect, dismantle as necess
in new location, all existing items indicated to be
Contractor.

B. Perform relocation of such equipment or items at
manner as directed by the COR.

C. Suitably cap existing service lines, such as ste
water, drain, gas, air, vacuum and/or electrical, w
disconnected from equipment to be relocated. Remove
finished areas and cap as specified herein before u
"Abandoned Lines".

D. Provide all mechanical and electrical service co
fastenings and any other materials necessary for as
installation of relocated equipment; and leave such
operating condition.

E. All service lines such as noted above for reloca
place at point of relocation ready for use before a
is disconnected. Make relocated existing equipment
use immediately after reinstallation.

---END---

General Requirements
010000 -24

VAMC WADE PARK CLEVELAND
Project No. 541-15-203
Provide Process Loop Tie-Ins
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Hazardous Work Activity Checklist

Project: Project/Contract #:

Any activity answered yes must be addressed in the Site Specific Safety Plan

Activity Yes No

Respiratory protection is required for the work bei ng
conducted

List specifics:

Hearing protection is required for the work being ¢ onducted
List specifics: Type of noise; impact, constant, start up
Other personal protective equipment is required for the work

being conducted, What activity?

List specifics: (Gloves, safety Glasses, hard hat, steel toes,
overalls)

There are overhead hazards associated with the work being
conducted

Wires, power, communication, grounding, location(s) , Signage

List specifics:

Work is being conducted in a confined space. Permi t required?
List specifics: Tanks, sewer, tunnels

Ladders will be necessary for the work being conduc ted

Scaffolding will be necessary for the work being co nducted
List specifics:

Other work platforms will be necessary for the work being
conducted

List specifics: Rails, toe boards, netting

Fall protection is required for the work being cond ucted
List specifics:

General Requirements
01 00 00 - 1 Checklist
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Hazardous Work Activity Checklist

ASBESTOS Abatement

Exposure to asbestos may be associated with the wor k being
conducted

List specifics: Renovation, Demolition, Emergency R esponse

29 CFR 1910.1001

Hazardous materials will be used
MSDSs will be provided for known substances
List specifics: 29 CFR 1910.1200

Activity Yes No
Hot work(Cutting, Welding, Brazing, etc)

Use of VAMC Cleveland Hot Work Policy (MCP 138-012) is

required

Additional ventilation will be necessary for the wo rk being

conducted

List specifics: Reason for need of ventilation, con fined

space, foul odor, excessive heat.

Note: Temporary ventilation will be required in the sub-
basement for welding.

Operation and maintenance of electric power generat ion,
control, transformation, transmission, and distribu tion lines
and equipment are necessary for the work being cond ucted

List specifics:

Work will be conducted on energized equipment.

Use of VAMC Cleveland Working on Energized Equipmen t policy
(138-034) is required.
List specifics: list voltages in area, emergency pr ocedures

Other electrical work will be conducted
List specifics:

General Requirements
01 00 00 - 2 Checklist
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Hazardous Work Activity Checklist

Lock Out/Tag Out will be necessary for the work bei ng
conducted

List specifics:

Cranes, derricks, or slings will be necessary for t he work
being conducted List specifics:

Excavating will be necessary for work being conduct ed
List site specifics:

Excavating or earthmoving equipment will be used

List specifics:

Industrial trucks will be used

List specifics:

General Requirements
01 00 00 - 3 Checklist
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Hazardous Work Activity Checklist

Activity Yes No

Other motorized vehicles will be used

List specifics:

Concrete and masonry construction operations will be necessary for work
being conducted

List specifics: % of recycled components

Steel erection activities will be necessary for the work being conducted
List specifics:

New Steel % of recycled material,

Alteration, conversion, or improvement of existing electric
transmission and distribution lines and equipment w ill be
necessary for the work being conducted

List specifics

Hand and portable powered tools or other hand-held equipment
will be used
Compressed gas or compressed air equipment is neces sary for

work being conducted

List all other hazardous activities that will be co nducted or
potentially hazardous equipment that will be used

General Requirements
01 00 00 - 4 Checklist
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Hazardous Work Activity Checklist

Activity Yes No

Demolition will be necessary for the work being con ducted

New Construction: Minimum _ % of total project waste shall
be diverted from landfill.

Recycled aggregate, Concrete, Steel

Interior Renobdeling: Minimum _%  of total project waste
shall be diverted from landfill.

a) Ceiling tile
b) Steel
c) Carpet

The following waste categories, at a minimum, shall be
diverted from landfill

a) Green waste (biodegradable landscaping materials ).
b) Sail.

c) Inerts (concrete, asphalt, masonry).

d) Clean dimensional wood, palette wood.

e) Engineered wood products: plywood, particle boa rd, I-
joists, etc.

f) Cardboard, paper, packaging.
g) Asphalt roofing materials.

h) Insulation.

i) Gypsum board.

j) Carpet and pad.

k) Paint.

) Plastics: ABS, PVC.

m) Beverage containers

Submitted by (Contractor) Date:

General Requirements
01 00 00 - 5 Checklist
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Hazardous Work Activity Checklist
Reviewed by (COR) ___ Date:
Reviewed by (CSM) Date:

General Requirements
01 00 00 - 6 Checklist
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OSHA Requirements and Safety and Health Regulations

PART 1 - OSHA Requirenents
1.1 Cener al

A.  Contractors are required to comply with the Occupational Safety

and Health Act of 1970. This will include the safe
standard found in Code of Federal Regulations (CFR)
Copies of those standards can be obtained from the
Documents, U.S. Government Printing Office, Washing

In addition, Contractor will be required to ¢
applicable Medical Center policies and safety regul
policies and regulations will be presented to the C
pre-construction meeting. Each of the Contractor’s
required to read the statement of policies and regu
an acknowledgment that such policies and regulation
Signed acknowledgment will be returned to the Contr
Technical Representative (COR).

Contractors involved with the removal, alte

of asbestos-type insulation or materials or lead pa
required to comply strictly with the regulations fo
1910.1001 and the appropriate Environmental Protect
lead regulations regarding disposal of asbestos or
Assistance in identifying asbestos or lead can be r
Medical Center’s Industrial Hygienist and the COR.

Contractors entering locations of asbestos ¢

paint residue (i.e., pipe, basements, walls, window
responsible for providing respiratory protection to

and ensuring respirators are worn in accordance wit
Safety and Health Administration (OSHA) [CFR 1910.1
Asbestos-or lead paint-contaminated areas shall be
drawings. The minimum equipment requirements will
air-purifying respirator equipped with high efficie
disposable coveralls, or as determined by air monit

Contractor, along with other submittals and

prior to bringing any materials on-site, must submi
of chemicals the Contractor will use and Material S
(MSDS) for all hazardous materials as defined in OS
Hazard Determination. Contracting Officer shall ha
of all materials brought on site.

General Requirements
01 00 00 - 1 OSHA/H&S
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PART 2 - Specific VA Medical Center Fire and Safety Poli cies,

2.1

F. The Contractor will be held solely responsibl
health of their employees. The contractor will als
responsible for protecting the health and safety of
(patients, staff, and visitors) from the unwanted e
construction. VA staff will monitor the Contractor
complying with all safety and health aspects of the
or constant violations may result in an immediate w
request for a Compliance Officer from the Occupatio
Health Administration.

G. During all phases of demolition, construction
Contractors are required to understand and strictly
Fire Protection Association (NFPA) 241, Standard fo
Construction, Alteration and Demolition Operations.
Center’s Safety and Occupational Health Specialist
Hygienist will closely monitor the work area for co
Appropriate action will be taken for non-compliance

Regul ati ons

I ntroducti on.

A. The safety and fire protection of patients, em

public and government is one of continuous concern
Center.

B.  Contractors, their supervisors and employee
comply with Medical Center policies to ensure the o
and health of all. Failure to comply may result in

C. While working at this Medical Center, contract
the occupational safety and health of their employe
are required to comply with the applicable OSHA sta
CFR 1910 for general industry and 29 CFR 1926 for ¢
Failure to comply with these standards may result i
and a request to the Area Director of OSHA for a Co
to inspect your work site.

D. Contractors are to comply with the requirem
National Fire Protection Association (NFPA) 241, Bu
Construction and Demolition Operation, and NFPA 51B
in Use of Cutting and Welding Processes.

E. Questions regarding occupational safety and
addressed to the Medical Center Safety and Occupati
Specialist (ext. 4172) or Industrial Hygienist (ext

General Requirements
01 00 00 - 2 OSHA/H&S

VAMC WADE PARK CLEVELAND
Project No. 541-15-203
Provide Process Loop Tie-Ins
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F.  Smoking is not permitted in any interior ar eas of the Medical
Center, including all interior stairwells, tunnels, construction
and/or service/maintenance sites. Compliance with this policy
by your direct and subcontracted labor force is req uired.
2.2 Hazard Communi cati on

2.3

2.4

A. Contractors shall comply with OSHA Standard 29 CFR 1926.59, Hazard
Communication.

B.  Contractors shall submit to the COR, copies of MSDS covering all
hazardous materials to which the Contractor and VA employees are
exposed.

C. Contractors shall inform the Safety Officer of the hazards to

which VA personnel and patients may be exposed.

D. Contractors shall have a written Hazard Com munication Program
available at the construction site, which details h ow the Contractor
will comply with 29 CFR 1926.59.

Fires

A. All fires must be reported. In the event of a f ire in your work
area, use the nearest pull box station, and also no tify Medical
Center staff in the immediate area. Emergency noti fication can also

be accomplished by dialing ext. 2222,

B. Be sure to give the exact location from where yo u are calling and the
nature of the emergency. If a Contractor experienc es a fire that was
rapidly extinguished by your staff, you still must notify the COR
within an hour of the event so that an investigatio n of the fire can

be accomplished.

Fire Alarnms, Snoke Detection and Sprinkler System

If the nature of your work requires the deactivatio n of the fire alarm,
smoke detection or sprinkler system, you must notif y the COR.

Notification must be made in accordance with the ma jor and minor shutdown
requirements of the specification so time can be al lowed to deactivate

the system and provide alternative measures for fir e protection. Under

no circumstance is a Contractor allowed to deactiva te any of the fire

protection systems in this Medical Center.

Snmoke Det ectors

General Requirements
01 00 00 - 3 OSHA/H&S

VAMC WADE PARK CLEVELAND
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2.

6

T

False alarms will not be tolerated. You are requir
the location of the smoke detectors in your work ar
cutting, burning or welding or any other operations
or dust, you must take steps to temporarily cover s
order to prevent false alarms. Failure to take the
will result in the Contracting Officer assessing ac
government response for each false alarm that is pr
covering the smoke detectors, the Contractor will n
will also be notified when the covers are removed.

Hot Work Perm t

A. Hot work is defined as operations including, b
cutting, welding, thermal welding, brazing, solderi
thermal spraying, thawing pipes or any similar situ
work is required, whenever possible the Contractor
COR no less than three (3) days in advance of such
Competent Hot Work Supervisor (CHWS) will inspect t
issue a Hot Work Permit, authorizing the performanc

B. All hot work will be performed in compliance
Center’s policy 138-012 regarding Hot Work Permits
Safeguarding Construction, Alternation and Demoliti
NFPA 51B, Fire Prevention in Use of Cutting and Wel
and applicable OSHA standard. A hot work permit wi
to individuals familiar with these regulations.

C. A Hot Work Permit will be issued only for the
perform such work. In the event the time necessary
day, a Hot Work Permit may be issued for the period
the CHWS will inspect the area daily. Hot Work Per
only to the location identified on the permit. If
involve hot work, then additional permits must be r

D. Contractors will not be allowed to perform h
without the appropriate permit.

E. Any work involving the Medical Center’s fire
require advance notification. Under no circumstanc
Contractor or employee attempt to alter or tamper w
fire protection system.

F. Thirty minutes following completion of the ho
will perform an inspection of the area to confirm t
drops of hot metal are not present.

Tenporary Encl osures

General Requirements
01 00 00 - 4 OSHA/H&S

VAMC WADE PARK CLEVELAND

Project No. 541-15-203
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Only non-combustible materials will be used to cons
enclosures or barriers at this Medical Center. Mat
construct dust barriers must conform to NFPA 701, S
Fire Tests for Flame-Resistant Textiles and Films.

2.8 Fl ammabl e Li qui ds

All flammable liquids will be kept in approved safe
the amount necessary for your immediate work will b
building. Flammable liquids must be removed from t
of each day.

2.9 Conpressed Gas Cylinders

Compressed gas shall be secured in an upright posit
suitable cylinder cart will be used to transport co
cylinders. Only those compressed gas cylinders nec
work will be allowed in occupied buildings. All ot
cylinders will be stored outside of buildings in a
Contractors will comply with applicable standards ¢
cylinders found in 29 CFR 1910 and 1926 (OSHA).

2.10 Internal Conbustion Engi ne- Powered Equi pnent

Equipment powered by an internal combustion engine
compressors, generators, etc.) will not be used in
Special consideration may be given for unoccupied b
OSHA and NFPA requirements have been met.

2.11 Powder-Activated Tool s

The operator of powder-activated tools must be trai
use them. Powder-activated tools will be kept secu
When not in use, the tools will be locked up. When
will have the tool under his immediate control.

2.12 Tool s

A. Under no circumstances will equipment, tools a
to be left unattended for any reason. All tools, e
of work must be under the immediate control of your

B. If for some reason a work area must be left un
and other equipment must be placed in an appropriat
and locked. All tool boxes, containers or any othe
the storage of tools and equipment will be provided

General Requirements
01 00 00 - 5 OSHA/H&S

VAMC WADE PARK CLEVELAND

Project No. 541-15-203
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2.

13

.14

.15

padlock, and will be kept locked at all times, exce
and removing tools.

C. All doors to work areas will be closed and loc
unattended. Failure to comply with this policy wil
violation of VA Regulations 1.218(b), Failure to co
a directive and restrictive nature posted for safet
subject to a $50.00 fine. Subsequent similar viola
in both imposition of such a fine as well as the Co
taking action under the contract’s Accident Prevent
[Federal Acquisition Regulation (FAR) 52.236-13] to
contract work until violations may be satisfactoril
under FAR 52.236-5, Material and Workmanship Clause
the worksite any personnel deemed by the Contractin
careless to the point of jeopardizing the welfare o
patients or staff.

D. You must report any tools or equipment that ar
Police Department.

E. Tools and equipment found unattended will be ¢
from the work area.

Ladder s

Ladders must not be left unattended in an upright p
be attended at all times or taken down, and chained
stationary object.

Scaf f ol ds

All scaffolds will be attended at all times. When
effective barricade (fence) will be erected around
prevent use by unauthorized personnel (Reference OS

Excavati ons

The contractor shall comply with OSHA 1926, Subpart
Person must be on site during the excavation. The
coordinate with COR and utility companies prior to
identify underground utilities tanks, etc. All exc
unattended will be provided with a barricade suitab
unauthorized persons.

2.16 Storage

General Requirements
01 00 00 - 6 OSHA/H&S

VAMC WADE PARK CLEVELAND
Project No. 541-15-203
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2.

2.

.17

.18

.19

20

21

You must make prior arrangements with the COR for t
materials. Storage will not be allowed to accumula
Center buildings.

Trash and Debris

You must remove all trash and debris from the work
basis. Trash and debris will not be allowed to acc
outside of the buildings. You are responsible for
for removal of trash from the Medical Center facili

Prot ection of Floors

It may be necessary at times to take steps to prote
debris, paint, etc. A tarp or other protective cov
accordance with specifications outlined in the gene
section. However, you must maintain the proper amo
the safe passage of pedestrian traffic.

Si gns

Signs must be placed at the entrance to work areas
work. Signs must be suitable for the condition of
pieces of paper with printing or writing are not ac
Medical Center (VAMC) Safety Officer or COR can be
matter.

Accidents and Injuries

Contractors must report all accidents and injuries
employees.

I nfection Contr ol

Contractors must control the generation of dust and
patient care surfaces, supplies and equipment. Dur
of the construction:

A. The construction area shall be under negative pr
there is an appreciable flow of clean air from the
portion of the facility into the construction area.
shall be sufficiently strong enough to draw in the
commonly located at the construction entrance or at
within the construction area.

General Requirements
01 00 00 - 7 OSHA/H&S

VAMC WADE PARK CLEVELAND
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B. Construction debris being transported through th
of the facility shall be covered and/or whetted.

C. Construction employees shall remove dust-laden c
entering the VA-occupied portion of the facility.

D. Carpet/sticky mats shall be placed at all constr
be satisfactorily maintained so as to minimize the
into the VA-occupied portion of the facility.

E. Dry sweeping of dust and debris is not to be perfor

F. Contractor must obtain an Infection Control Constru

the COR before work can begin. A separate permit i
each area work is being done. Permit must be signe
Nurse, COR, and Contractor. Permit is required to
work site at all times.

(Control measures B - E above must be practiced dur

phase.)
2.22 Confined Space Entry
A. Contractor will be notified if a project wor
requiring a confined space work permit. Entry to t
space areas will only be permitted through complian
space program meeting the requirements of 29 CFR 19
1926.21(b)(6).
B. Contractor will be apprised of the elements
identified and the Medical Center’s (last employer)
the space that makes the space in question a permit
C. Contractor will be apprised of any precautio
the Medical Center has implemented for the protecti
or near permit space where Contractor personnel wil
D. Medical Center and Contractor will coordina
when both Medical Center personnel and Contractor p
working in or near permit spaces as required by 29
1910.146(d)(ii) and 1926.21(b)(6).
E.  Contractor will obtain any available inform

space hazards and entry operation from the Medical

General Requirements
01 00 00 - 8 OSHA/H&S
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F. Atthe conclusion of the entry operations, th e Medical Center and
Contractor will discuss any hazards confronted or ¢ reated in permit
spaces.
G. The Contractor is responsible for complying wi th 29 CFR 1910.246(d)
through (g) and 1926.21(b)(6). The Medical Center, does not provide
rescue and emergency services required by 29 CFR 19 10.246(k) and

1926.21(b)(6).

2.23 Contractor Parking and Material Delivery
Contractor's parking is not available at the medica | center and the
delivery of building materials tools, etc., must be pre-arranged with the
COR.

General Requirements
01 00 00 - 9 OSHA/H&S
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SAMPLE INFECTION CONTROL PERMIT

Construction C ass:

Proj ect Nane and Nunber:

Permt #:

Locati on of

Constructi on:

CLASS
I

COR: Tel ephone:
Contractor Perfornm ng Wrk:
Super vi sor: Tel ephone:

1. Obtain approval from COR before activities begin
2. Work performed is limited to inspections and min

3. Execute work by methods to minimize raising dust
operations

4. Permit does not need to be posted for this class

or installations

from inspection

ification.

1. Obtain and post infection control permit at work
begins

2. Provide active means to prevent air borne dust f
atmosphere

3. Place dust mat at entrances and exits of work si

4. Tools and equipment must be cleaned prior to ent
center

5. Isolate HVAC and seal unused doors with duct tap

6. Contain construction waste before transport in t
containers

location before work

rom dispersing into

tes

rance to the medical

e

ightly covered

1. Obtain and post infection control permit at work
begins

2. Follow all requirements listed for Class Il in a
requirements listed below

3. Isolate supply and return ductwork to prevent co
system.

4. Complete all critical dust barriers as well as t
anti-room where required for inspection by COR befo

5. Maintain negative air pressure within work site
equipped air filtration units.

6. Construct antiroom where required by COR and I.C

7. Obtain COR approval before contruction and remo
partitions

8. Include paticle count readings on daily logs aga
as required by COR or I.C. Nurse.

location before work

ddition to

ntamination of

he creation of an
re work begins.

utilizing HEPA

. Nurse

val of any dust

inst baseline points

1. Obtain and post infection control permit at work
begins

2. Follow all requirements listed for Class Il in
requirements listed below

General Requirements

010000 - 1 OSHA / ICRA Permit

location before work

addition to
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SAMPLE INFECTION CONTROL PERMIT

3. Workers are required to wear clean suites on sit e

4. All personel entering and leving work site must be vacuumed using a
HEPA filted vacuum cleaner.

5. This class of permit will require additional sp ecilized precautions
unique to each activity which will be listed below

Addi tional Requirenents:

I nfection Control Nurse: Dat e:
COR: Dat e:
Contract or: Dat e:

General Requirements
01 00 00 - 2 OSHA / ICRA Permit



FI NAL BI D SUBM TTAL VAMC WADE PARK CLEVELAND
FOR CONSTRUCTI ON Project No. 541-15-203

05/ 08/ 14

Step One:

Provi de Process Loop Tie-lns

Infection Control Risk Assessment
Matrix of Precautions for Construction & Renovation

Using the following table, identify the Type of Construction Project Activity (Type A-D)

Inspection and Non-Invasive Activities

Includes, but is not limited to:
* Removal of ceiling tiles for visual inspection limited to 1 tile per 50

TYPE A square feet

* Painting (but sanding)

* Wall covering, electrical work, minor plumbing, and activities, which
do not generate dust or require cutting of walls or access to ceiling other
than for visual inspection.

Small scale, short duration activities create minimal dust
Includes, but is not limited to:
TYPE B * Installation of telephone and computer cabling
* Access to chase spaces
*  Cutting of walls or ceiling where dust migration can be controlled
Work that generates a moderate to high level of dust or requires
demolition or Removal of any fixed building components or assemblies
» Sanding of walls for painting or wall covering
TYPEC e Removal of floor coverings, ceiling tiles and casework

e New wall construction

*  Minor dust work or electrical work above ceilings

* Major cabling activities

* Any activity that cannot be completed within single work shift

Major demolition and construction projects
Includes, but is not limited to:
TYPED * Activities which require consecutive work shifts

* Requires heavy demolition
* New Construction

I nfection Control Ri sk Assessnent
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Step Two:

Using the following table, identify the Patient Risk Groups that will be affected.
If more than one risk group will be affected, select the higher risk group.

Low Risk Medium Risk High Risk Highest Risk
o Office * Echocardiography * Emergency Room * Any area caring for

areas * Endoscopy e Laboratories immunocomprised
* Nuclear Medicine (specimen) Patients
* Physical Therapy * QOutPatient Surgery e SPD
* Radiology * Pharmacy * Intensive Care Unit
* Respiratory Therapy * Nursing Home Care Unit | Medical Unit
* Mental Health Unit * Intermediate Care Unit .

. * Negative pressure

* Domicilary

isolation rooms

* Primary Care Clinics e Oncology

Step Three: Match the
Patient Risk Group (Low, Medium, High Highest) with the planned
Construction Project Type (A, B, C, D) on the following matrix, to find the
Class of Precautions (I, IL, III or IV) on level of infection control activities required.
Class I-1V Precautions are delineated on the following page.

IC Matrix-Class of Precautions: Construction Project by Patient Risk

Construction Project Type

Patient Risk Group TYPE A TYPE B TYPE C TYPE D
LOW Risk I I II 111
MEDIUM Risk I IT I v
HIGH Risk I IT I v
HIGHEST Risk I I I v

I nfection Control Ri sk Assessnent
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Note: Infection Control approval will be required when the Construction Activity and Risk Level
indicate that Class III or Class I'V control procedures are necessary.

Description of Required Infection Control Precaution by Class

During Construction Project

Upon Construction of Project

1.Execute work by methods to minimize raising

C dust from construction operations.
L
A 2. Immediately replace a ceiling tile displaced
S for visual inspection.
S
I
1.Provide active means to prevent airborne dust 1.Wet wipe work surfaces
from dispersing into atmosphere. 2.Contain construction waste before
C 2.Water mist work surfaces to control dust while transport in tightly covered
L cutting. containers.
A 3.Seal unused doors with duct tapes. 3.Wet mop and/or vacuum with
S 4.Block off and seal air vents. HEPA filtered vacuum before
S 5.Place dust mat at entrance and exit of work leaving work area.
area. 4.Remove isolation of HVAC
I 6.Remove or isolate HVAC systems in areas system in areas where work is
I where work is being performed. being performed.
1.Remove or isolate HVAC system in area 1.Do not remove barriers from
where work is being done to prevent work area until completed project
C contamination of duct system. by the infection Control Nurse
L 2.Complete all critical barriers i.e. sheetrock, and thoroughly cleaned by the
A plywood, plastic, to seal area from non-work Environmental Management
S site before construction begins. Service.
S 3.Maintain negative air pressure within work site | 2.Remove barrier materials
utilizing HEPA equipped air filtration units. carefully to minimize spreading
I 4.Place dust mat at entrance and exit of work of dirt and debris associated with
I area. construction.
I 5.Contain construction waste before transport in | 3.Vacuum work area t with HEPA

tightly covered containers.
6.Cover transport receptacles or carts. Tape
covering unless solid lid.

filtered vacuums.
4.Wet mop area with disinfectant.
5.Remove isolation of HVAC
system in areas where work is
being performed.

I nfection Control Ri sk Assessnent
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1.Isolate HVAC system in area where | 1.Do not remove barriers from work
work is being done to prevent area until completed project is
contamination of duct system. inspected by the Infection Control
2.Complete all critical barrier i.e. Nurse and thoroughly cleaned by
sheetrock, plywood, plastic, to seal the Environmental Management
C area from non-work area before Service.
L construction begins. 2.Vacuum work area with HEPA
A 3.Maintain negative air pressure filtered vacuums.
S within work site utilizing HEPA 3.Wet mop area with disinfectant.
S equipped air filtration units. 4.Remove isolation of HVAC system
4.Seal holes, pipes, conduits, and in areas where work is being
I punctures appropriately. performed.
\% 5.Contain construction waste before 5.Remove barrier material carefully

transport in tightly covered
containers.
6 .Cover transport receptacles or

carts. Tape covering unless solid
lid.

to minimize spreading of dirt and
debris associated with construction.
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Step 4. Identify the area surroundings the project area, assessing potential impact.

Unit Below | Unit Above | Lateral Lateral Behind Front

Risk Group | Risk Group | Risk Group | Risk Group | Risk Group | Risk Group

Step 5. Identify specific site of activity eg, patient rooms, medication room, etc.

Step 6. Identify issues related to: ventilation, plumbing, electrical in terms of the occurrence
of probable outages.

Step 7. Identify containment measures, using prior assessment. What types of barriers?
(Eg, solids wall barriers); Will HEPA filtration be required?

(Note: Renovation/construction area shall be isolated from the occupied areas during construction and shall be
negative with respect to surrounding areas)

Step 8 Consider potential risk of water damage. Is there a risk due to compromising
structural integrity? (e.g.; wall, ceiling, roof)

Step 9. Work hours: Can or will the work be done during non-patient care hours?
Step 10: Do plans allow for adequate number of isolation/negative airflow rooms?
Step 11. Do the plans allow for the required number & type of handwashing sinks?

Step 12 Does the infection control staff agree with the minimum number of sinks for this
project? (Verify against AIA Guidelines for types and area)

Step 13 Does the infection control staff agree with the plans relative to clean and soiled
utility rooms?

Step 14 Plan to discuss the following containment issues with the project team.

I nfection Control Ri sk Assessnent
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Eg, traffic flow, housekeeping, debris removal (how and when)

Appendix: Identify and communicate the responsibility for project monitoring that includes infection
control concerns and risk. The ICRA may be modified throughout the project.
Revisions must be communicated to the Project Management

Infection Control Construction Permit

Permit No.
Location of Construction: Project Start Date:
Project Coordinator: Estimated Duration:
Contractor Performing Work: Permit Expiration Date:
Supervisor: Telephone:
YES | NO | Construction Activity YES | NO | INFECTION CONTROL RISK GROUP
TYPE A: Inspection, non-invasive activity GROUP 1: Low Risk
TYPE D: Small scale, short duration GROUP 2: Medium Risk
Moderate to high level
TYPE C: Activity generates moderate to high GROUP 3: Medium/High Risk
Levels of dust, requires greater work shift for
completion
TYPE D: Major duration and construction activities GROUP 4: Highest Risk
requiring consecutive work shift
1. Execute work by methods to minimize raising dust from 3. Minor Demolition for Remodeling.
CLASS 1 Construction operations.
2. Immediately replace any ceiling tile displaced for visual
Inspection.
1. Provide active means to prevent air-borne dust from 6. Vacuum work with HEPA filtered vacuum.
dispensing into atmosphere. 7. Wet mop and/or vacuum with HEPA filtered vacuum before
CLASS I 2. Water mist work surfaces to control dust while cutting. leaving work area.
3. Seal unused doors with duct tape. 8. Place dust mat at entrance and exit of work area.
4. Block off and seal air vents. 9. Remove or isolate HVAC system in area where work is being
5. Wipe surfaces with disinfectant. performed.
1. Obtain infection control permit before construction begins. 6. Vacuum work with HEPA filtered vacuums.
2. Isolate HVAC system in area where work is being done 7. Wet mop with disinfectant.
CLASS 1II to prevent contamination of the duct system. 8. Remove barrier materials carefully to minimize spreading of
3. Complete all critical barriers or implement control cube dirt and debris associated with construction.
method before construction begins. 9. Contain construction waste before transport in tightly covered
4. Maintain negative air pressure within work site utilizing containers.
Date HEPA equipped air filtration units. 10.Cover transport receptacles or carts. Tape covering.
_ 5. Do not remove barriers from work area until complete 11.Remove or isolate HVAC system in areas where work is
Initial project is thoroughly cleaned by Env. Services Dept. being performed.
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1. Obtain infection control permit before construction begins. 7. All personnel entering work site are required to wear shoe
2. Isolate HVAC system in area where work is being done to covers.
prevent contamination of duct system. 8. Do not remove barriers from work area until completed
CLASS IV 3. Complete all critical barriers or implement control cube project is thoroughly cleaned by the Environmental Service
method before construction begins. Dept.
4. Maintain negative air pressure within work site utilizing 9. Vacuum work area with HEPA filtered vacuums.
Date HEPA equipped air filtration unit. 10 Wet mop with disinfectant.
5. Seal holes, pipes, conduits, and punctures appropriately. 11.Remove barrier materials carefully to minimize spreading of
Initial 6. Construct anteroom and require all personnel to pass dirt and debris associated with construction.
through this room so they can be vacuumed using a HEPA 12.Contain construction waste before transport in tightly covered
vacuum cleaner before leaving work site or they can be wear containers.
cloth or paper overalls that are removed each time they 13.Cover transport receptacles or carts. Tape covering.
leave the work site. 14.Remove or isolate HVAC system in areas where wrok is
being done.

Additional Requirements:

Date Initials:

Exceptions/Additions to this permit Date Initials are
noted by attached memoranda

Permit Request By:

Permit Authorized By:

Date:

Date:

Possible threats to your organization

Security

e Bomb threat
e Civil disturbance
*  Gang-related activity

* Hostage

situation

e Infant abduction

e  Location in a high-crime area

e Terrorist attack, including biological, chemical, radiation and explosive-internal or external
e Visiting or injured VIP

e Workplace violence

Utility Failures

*  Central medical vacuum

e Central oxygen

e Electrical

*  Emergency generator

*  Fire suppression/alarm system

¢ Heating, ventilating, and air-conditioning (HVAC)
e Information system/computers

e Natural gas

e Overhead paging

e Sewage

e Telephone/telecommunications

I nfection Control Ri sk Assessnent
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e Water main break

Weather
¢ Blizzard or snowstorm
«  Earthquake
e Hail
e High winds
e Hurricane
e Ice storm
¢ Severe cold
e Severe heat/humidity
¢ Severe rainfall/flood
¢ Sinkholes
¢ Tornado

Structural Implications
e Chemical or hazmat spill or release-internal
*  Explosion-internal
¢ Fire, smoke-internal
*  Flooding-internal
*  QGas leak-internal
e Structural damage to building

e Aviation, bus, or train crash

¢ Chemical or hazmat spill or release-external
e Explosion-external

¢ Fire, smoke-external

*  Flooding-external

e  QGas leak-external

e Other mass casualty incident

Additional Inspection Recommendations to review with the General Contractor on site:
Temporary construction barriers

From VACO:

SECTION 01010

GENERAL REQUIREMENTS

Install and maintain temporary construction partitions to provide smoke-tight separations between construction areas
and adjoining areas. Construct partitions of gypsum board or treated plywood (flame spread rating of 25 or less in
accordance with ASTM E84) on both sides of wood or metal steel studs. Extend the partitions through suspended
ceilings to floor slab or roof. Seal joints and penetrations. At door openings, install tight-fitting solid-core wood
doors with self-closing devices. [From JCAHO:

Temporary construction partitions must be smoke tight and build of noncombustible or limited combustible
materials that will not contribute to the development or spread of fire. Plastic sheets may only be used for short-
term periods of 30 days or less (when approved by the contracting officer). If the project involves torch cutting,
welding, brazing or open flame, then barriers of noncombustible or limited combustible material must be
constructed. (Material in parenthesis added.)]

I have read and understand this requirement:
Install locks to prevent unauthorized entry into the construction area.

I nfection Control Ri sk Assessnent
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Smoke Barriers
Where construction work penetrates smoke barriers or fire rated partitions, close openings in smoke barriers and
fire-rated construction to maintain fire ratings. Seal penetrations with listed through-penetration firestop materials.

I have read and understand this requirement:

Egress Routes for Construction Workers:
Maintain free and unobstructed egress in the construction area. Inspect daily.

I have read and understand this requirement:

Fire Extinguishers:
Provide and maintain extinguishers in construction areas and temporary storage areas in accordance with 29 CFR
1926, NFPA 241 and NFPA 10.

I have read and understand this requirement:

Existing Fire Protection:

Do not impair automatic sprinklers, smoke and heat detection, and fire alarm systems, except for portions
immediately under construction, and temporarily for connections. Provide fire watch for impairments more than 4
hours in a 24-hour period. Request and coordinate with the COR in advance. Where operations create dusty
conditions or when spray painting operations are conducted, cover smoke detectors in the construction area with thin
paper bags.

I have read and understand this requirement:

Hot Work:
Perform and safeguard hot work operations in accordance with NFPA 241 and NFPA 51B. Obtain hot work permit
from COR.

I have read and understand this requirement:

Smoking:
Smoking is prohibited in and adjacent to construction areas inside existing buildings and additions under
construction.

I have read and understand this requirement:

Waste:
The Contractor shall at all times keep the work area, including storage areas, free from accumulation of waste
materials. Remove debris and trash from buildings daily.

I have read and understand this requirement:

Effects to other parts of the building:

Execute work so as to interfere as little as possible with normal functioning of the Medical Center as a whole,
including operations of utility services, fire protection systems and any existing equipment, and with work being
done by others. Use of equipment and tools that transmit vibrations and noises through the building structure, are
not permitted in buildings that are occupied by patients or medical personnel except as permitted by COR.

Infection Control:
a. In addition, to the temporary construction barriers of noncombustible or limited combustible material,
provide plastic barriers to completely separate construction from the operational areas of he hospital in order to

I nfection Control Ri sk Assessnent
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contain dirt, debris, dust, odors and vapors. Create a barrier reaching from floor to ceiling before any ceiling is
entered. Surround the affected area entirely and seal with duct tape at the ceiling, floor and sides. Provide walk-off
tack mats to reduce spread of dust.

I have read and understand this requirement:

b. Install HEPA (High Efficiency Particulate Accumulator) filter vacuum system rated at 95% capture of 0.3
microns including pollen, mold spores and dust particles. Insure continuous negative air pressures occurring within
the work area.

I have read and understand this requirement:

c. Broom clean and wet mop at the end of each workday. Remove debris as they are created. Trash chutes
shall be used except when exception is made by the CO. When trash chutes are not required, transport trash and
debris outside the construction area in containers with tightly fitting lids. Use freight elevators and routes approved
by the COR for waste removal.

I have read and understand this requirement:

Other Safety Measures:

a. Provide appropriate safety barricades, signs, and signal lights;

b. Wear appropriate personal protective equipment;

c. Comply with the standards issued by the Secretary of Labor at 29 CFR part 1926 and 29 CFR part 1910;

d Provide evidence of training when doing any excavations exceeding 5 ft., entering any confined spaces
on site, performing asbestos removal; and

e. Ensure that any additional measures the Contracting Officer determines to be reasonably necessary for
the purposes are taken.

I have read and understand this requirement:

Unexpected Discovery of Asbestos:

If material that is suspected to be asbestos containing material is found during demolition operations, the contractor
will cease work, take action to safeguard the material from becoming further disturbed, and notify the CO as soon as
possible. OHSU will take prompt appropriate action to alleviate identified asbestos exposure hazards where ACM is
discovered during construction work.

I have read and understand this requirement:

I nfection Control Ri sk Assessnent
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(SMALL PROJECTS — DESIGN/BID/BUILD)

PART 1- GENERAL
1.1 DESCRIPTION:

A. The Contractor shall develop a Critical Path Met
schedule demonstrating fulfillment of the contract
Schedule), and shall keep the Project Schedule up-t
with the requirements of this section and shall uti
scheduling, coordinating and monitoring work under
(including all activities of subcontractors, equipm
suppliers). Conventional Critical Path Method (CPM)
utilized to satisfy both time and cost applications

1.2 CONTRACTOR'S REPRESENTATIVE:

A. The Contractor shall designate an authorized rep
for the Project Schedule including preparation, rev
reporting with and to the Contracting Officer's Rep

B. The Contractor's representative shall have direc
complete authority to act on behalf of the Contract
requirements of this specification section.

C. The Contractor’s representative shall have the o
project schedule within their organization or to en
an outside consultant. If an outside scheduling co
Section 1.3 of this specification will apply.

1.3 CONTRACTOR'S CONSULTANT:

A. The Contractor shall submit a qualification prop

10 days of bid acceptance. The qualification propos

1. The name and address of the proposed consultant.

2. Information to show that the proposed consultant

gualifications to meet the requirements specified i

paragraph.
3. A representative sample of prior construction pr

proposed consultant has performed complete project
services. These representative samples shall be of

scope.

B. The Contracting Officer has the right to approve
proposed consultant, and will notify the Contractor
within seven calendar days from receipt of the qual
In case of disapproval, the Contractor shall resubm
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within 10 calendar days for renewed consideration.
have their scheduling consultant approved prior to
schedule for approval.

1.4 COMPUTER PRODUCED SCHEDULES
A. The contractor shall provide monthly, to the Dep

Affairs (VA), all computer-produced time/cost sched
generated from monthly project updates. This monthl
will include: three copies of up to five different

all pages) available within the user defined report
software approved by the Contracting Officer; a har
project schedule changes, and associated data, made
electronic file of this data; and the resulting mon

in PDM format. These must be submitted with and su
the contractor’'s monthly payment request and the si
report. The COR shall identify the five different r

the contractor shall provide.

B. The contractor shall be responsible for the corr

of the computer-produced reports. The Contractor sh
responsible for the accurate and timely submittal o
schedule and all CPM data necessary to produce the
payment request that is specified.

C. The VA will report errors in computer-produced r

Contractor’s representative within ten calendar day
reports. The Contractor shall reprocess the compute
and associated diskette(s), when requested by the C
representative, to correct errors which affect the

for the project.

1.5 THE COMPLETE PROJECT SCHEDULE SUBMITTAL
A. Within 14 calendar days after receipt of Notice

Contractor shall submit for the Contracting Officer
line copies of the interim schedule on sheets of pa

x 42 inches) and an electronic file in the previous
schedule program. The submittal shall also include
computer-produced activity/event ID schedule showin
phase completion dates; and other data, including e
activity/event on the computer-produced schedule sh
minimum, but not limited to, activity/event ID, act
description, duration, budget amount, early start d
date, late start date, late finish date and total f
activity/event relationships shall be restricted to

Project Schedules
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start-to-start without lead or lag constraints. Act
constraints, not required by the contract, will not
submitted to and approved by the Contracting Office
shall make a separate written detailed request to t
Officer identifying these date constraints and secu
Officer’s written approval before incorporating the
diagram. The Contracting Officer’'s separate approva
Schedule shall not excuse the contractor of this re
events (non-work) will be permitted where necessary
logic among work events, but must have zero duratio
working schedule shall reflect the Contractor's app
the complete project.
shall contain no contract changes or delays which m
during the final network diagram development period
the entire contract duration as defined in the bid
changes/delays shall be entered at the first update
Project Schedule has been approved. The Contractor
requests for time and supporting time extension ana
time as a result of contract changes/delays, after

accordance with Article, ADJUSTMENT OF CONTRACT COM
B. Within 14 calendar days after receipt of the com

Project Schedule and the complete final Project Sch

Contracting Officer or his representative, will do

following:

1. Notify the Contractor concerning his actions, op
objections.

2. A meeting with the Contractor at or near the job

review, correction or adjustment of the proposed pl
scheduled if required. Within 14 calendar days afte
review, the Contractor shall revise and shall submi
copies of the revised Project Schedule, three copie
computer-produced activity/event ID schedule and a

file as specified by the Contracting Officer. The r
will be reviewed by the Contracting Officer and, if
previously agreed upon, will be approved.

C. The approved baseline schedule and the computer-

generated there from shall constitute the approved
until subsequently revised in accordance with the r
section.
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D. The Complete Project Schedule shall contain appr

activities/events.
1.6 WORK ACTIVITY/EVENT COST DATA

A. The Contractor shall cost load all work activiti
procurement activities. The cumulative amount of al
activities/events (including alternates) shall equa
price. Prorate overhead, profit and general conditi
activities/events for the entire project length. Th
generate from this information cash flow curves ind
the total percentage of work activity/event dollar
in place on early finish, late finish. These cash f
used by the Contracting Officer to assist him in de
disapproval of the cost loading. Negative work acti
will not be acceptable, except on VA issued contrac

B. The Contractor shall submit, simultaneously with
activity/event of the construction schedule require
responsibility code for all activities/events of th
the Contractor's forces will perform the work.

C. The Contractor shall cost load work activities/e
The sum of each BID ITEM work shall equal the value
the Contractors' bid.

1.7 PROJECT SCHEDULE REQUIREMENTS

A. Show on the project schedule the sequence of wor
required for complete performance of all items of w
Shall:
1. Show activities/events as:

a. Contractor's time required for submittal of shop
templates, fabrication, delivery and similar pre-co
work.

b. Contracting Officer's and Architect-Engineer's r
of shop drawings, equipment schedules, samples, tem
similar items.

c. Interruption of VA Facilities utilities, deliver
furnished equipment, and rough-in drawings, project
any other specification requirements.

d. Test, balance and adjust various systems and pie
maintenance and operation manuals, instructions and
maintenance tasks.

e. VA inspection and acceptance activity/event with
duration of five work days at the end of each phase

Project Schedules
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immediately preceding any VA move activity/event re

contract phasing for that phase.

2. Show not only the activities/events for actual ¢
each trade category of the project, but also trade
indicate the movement of trades from one area, floo
another area, floor, or building, for at least five
performing major work under this contract.

3. Break up the work into activities/events of a du
20 work days each or one reporting period, except a
non-construction activities/events (i.e., procureme
delivery of equipment, concrete and asphalt curing)
activities/events for which the COR may approve the
longer duration. The duration for VA approval of an
submittal, shop drawing, or other submittals will n
work days.

4. Describe work activities/events clearly, so the
identifiable for assessment of completion. Activiti
"start,” "continue," or "completion," are not speci
be allowed. Lead and lag time activities will not b

5. The schedule shall be generally numbered in such
either discipline, phase or location of the work.

B. The Contractor shall submit the following suppor
the project schedule:

1. The appropriate project calendar including worki

2. The planned number of shifts per day.

3. The number of hours per shift.

Failure of the Contractor to include this data shal

the submittal until the Contracting Officer isin r

data.

C. To the extent that the Project Schedule or any r
shows anything not jointly agreed upon, it shall no
been approved by the COR. Failure to include any el
required for the performance of this contract shall
Contractor from completing all work required within
completion date of each phase regardless of the COR
Project Schedule.

D. Compact Disk Requirements and CPM Activity/Event
Submit to the VA an electronic file(s) containing o
required to produce a schedule, reflecting all the
the complete project schedule being submitted.

Project Schedules
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lication and certificate

for payment documents G702 & G703 reflecting update
and cost data in accordance with the provisions of

Article, PAYMENT AND PROGRESS REPORTING, as the bas

progress payments will be made pursuant to Article,

d schedule activities
the following

is upon which

FAR 52.232 -5

(PAYMENT UNDER FIXED-PRICE CONSTRUCTION CONTRACTS)and VAAR 852.236 — 83
(PAYMENT UNDER FIXED-PRICE CONSTRUCTION CONTRACTS).The Contractor shall

be entitled to a monthly progress payment upon appr
determined from the currently approved updated proj
payment requests shall include: a listing of all ag
schedule changes and associated data; and an electr
resulting monthly updated schedule.

B. Approval of the Contractor’s monthly Application

contingent, among other factors, on the submittal o
monthly update of the project schedule.

1.9 PAYMENT AND PROGRESS REPORTING
A. Monthly schedule update meetings will be held on

to by the COR and the Contractor. Contractor and th

(if applicable) shall attend all monthly schedule u

Contractor shall accurately update the Project Sche

data required and provide this information to the C

advance of the schedule update meeting. Job progres

verify:

1. Actual start and/or finish dates for updated/com
activities/events.

2. Remaining duration for each activity/event start
start, but not completed.

3. Logic, time and cost data for change orders, and
agreements that are to be incorporated into the Pro

4. Changes in activity/event sequence and/or durati
made, pursuant to the provisions of following Artic
CONTRACT COMPLETION.

5. Completion percentage for all completed and part
activities/events.

6. Logic and duration revisions required by this se
specifications.

7. Activity/event duration and percent complete sha
independently.

Project Schedules
013216.15-6
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B. After completion of the joint review, the contra
updated computer-produced calendar-dated schedule a
Contracting Officer’s representative with reports i

Article, COMPUTER PRODUCED SCHEDULES, specified.

C. After completing the monthly schedule update, th
representative or scheduling consultant shall rerun
contract change(s) against the prior approved month
The analysis shall only include original workday du
logic agreed upon by the contractor and COR
When there is a disagreement on logic and/or durati
shall use the schedule logic and/or durations provi
the COR. After each rerun update, the resulting ele
schedule data file shall be appropriately identifie
the VA in accordance to the requirements listed in
This electronic submission is separate from the reg
schedule update requirements and shall be submitted
fourteen (14) calendar days of completing the regul
Before inserting the contract changes durations, ca
ensure that only the original durations will be use
not the reported durations after progress. In addi
network diagram is approved, the contractor must re
progress payment updates on this approved network d
reruns for contract changes in each of these update
above for regular update periods. This will requir
keeping for each of the manual progress payment upd

D. Following approval of the CPM schedule, the VA,
its approved CPM Consultant, COR, and all subcontra
determined by the SRE, shall meet to discuss the mo
schedule. The main emphasis shall be to address wor
slippage of project schedule and to identify any ne
required to maintain project schedule during the re
Government representatives and the Contractor shoul
meeting with a clear understanding of those work an
actions necessary to maintain project schedule stat
reporting period. This schedule coordination meetin
each monthly project schedule update meeting utiliz
schedule reports from that schedule update. If the
schedule, discussions should include ways to preven
well as ways to improve the project schedule status

Project Schedules
013216.15-7
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1.10 RESPONSIBILITY FOR COMPLETION
A. If it becomes apparent from the current revised
schedule that phasing or contract completion dates

Contractor shall execute some or all of the followi

1. Increase construction manpower in such quantitie
necessary to eliminate the backlog of work.

2. Increase the number of working hours per shift,
day, working days per week, the amount of construct
any combination of the foregoing to eliminate the b

3. Reschedule the work in conformance with the spec
requirements.

B. Prior to proceeding with any of the above action

notify and obtain approval from the COR for the pro

changes. If such actions are approved, the represen

revisions shall be incorporated by the Contractor i

Schedule before the next update, at no additional ¢

Government.

1.11 CHANGES TO THE SCHEDULE
A. Within 30 calendar days after VA acceptance and
project schedule, the Contractor shall submit a rev

(s) and a list of any activity/event changes includ

successors for any of the following reasons:

1. Delay in completion of any activity/event or gro
activities/events, which may be involved with contr
strikes, unusual weather, and other delays will not
Contractor from the requirements specified unless t
shown on the CPM as the direct cause for delaying t
the acceptable limits.

2. Delays in submittals, or deliveries, or work sto
which make rescheduling of the work necessary.

3. The schedule does not represent the actual prose
of the project.

4. When there is, or has been, a substantial revisi
activity/event costs regardless of the cause for th

B. CPM revisions made under this paragraph which af
approved computer-produced schedules for Government
vacating of areas by the VA Facility, contract phas
phase(s), utilities furnished by the Government to

any other previously contracted item, shall be furn

the Contracting Officer for approval.

Project Schedules
013216.15-8
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C. Contracting Officer's approval for the revised p
relevant data is contingent upon compliance with al
this section and any other previous agreements by t
Officer or the VA representative.
D. The cost of revisions to the project schedule re
changes will be included in the proposal for change
specified in FAR 52.243 — 4 (Changes) and VAAR 852.
Supplemental), and will be based on the complexity
contract change, man hours expended in analyzing th
total cost of the change.
E. The cost of revisions to the Project Schedule no
contract changes is the responsibility of the Contr actor.
1.12 ADJUSTMENT OF CONTRACT COMPLETION
A. The contract completion time will be adjusted on

roject schedule and all
| other paragraphs of
he Contracting

sulting from contract
s in work as
236 — 88 (Changes —
of the revision or
e change, and the

t resulting from

ly for causes specified

in this contract. Request for an extension of the ¢
date by the Contractor shall be supported with a ju

and supporting evidence as the COR may deem necessa

as to whether or not the Contractor is entitled to
under the provisions of the contract. Submission of
revised activity/event logic, durations (in work da
obligatory to any approvals. The schedule must clea
Contractor has used, in full, all the float time av
involved in this request. The Contracting Officer's

the total number of days of contract extension will
current computer-produced calendar-dated schedule f
guestion and all other relevant information.

B. Actual delays in activities/events which, accord

produced calendar-dated schedule, do not affect the
predicted contract completion dates shown by the cr
network, will not be the basis for a change to the
date. The Contracting Officer will within a reasona
receipt of such justification and supporting eviden
and advise the Contractor in writing of the Contrac
decision.

C. The Contractor shall submit each request for a ¢

completion date to the Contracting Officer in accor
provisions specified under FAR 52.243 — 4 (Changes)
88 (Changes — Supplemental). The Contractor shall i
each change order proposal, a sketch showing all CP
duration (in work days) changes, and cost changes,

Project Schedules
013216.15-9
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and its relationship to other activities on the app
diagram.

D. All delays due to non-work activities/events suc
STRIKES, and similar non-work activities/events sha
month by month basis.

---END---

Project Schedules
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SECTION 01 33 23

SHOP DRAW NGS, PRCDUCT DATA, AND SAMPLES

1.1  For the purposes of this contract, samples, tes
and manufacturers' literature and data shall also b
previously referenced requirements. The following t
items collectively as SUBMITTALS.

1.2 Submit for approval, all of the items specifica
separate sections of the specification, with inform
evidence full compliance with contract requirements
fabricated articles and the like to be installed in
equal those of approved submittals. After an item h
change in brand or make will be permitted unless:

A. Satisfactory written evidence is presented to, a
Contracting Officer, that manufacturer cannot make
of approved item or;

B. Iltem delivered has been rejected and substitu
is an urgent necessity or;

C. Other conditions become apparent which indicate
substitute item to be in best interest of the Gover

1.3 Forward submittals in sufficient time to permit

approval action by Government. Time submission to a

time for procurement of contract - required items.

to untimely and rejected submittals will not serve

extending contract time for completion.

1.4  Submittals will be reviewed for compliance with
Architect-Engineer, and action thereon will be take
the Contracting Officer.

1.5 Upon receipt of submittals, Architect-Engineer
thereto. Contractor, in any subsequent corresponden
this file and identification number to expedite rep
previously approved or disapproved submittals.

1.6 The Government reserves the right to require ad
whether or not particularly mentioned in this contr

1.7 Schedules called for in specifications and show
be submitted for use and information of Department
and Architect-Engineer. However, the Contractor sha
responsibility for coordinating and verifying sched
Officer and Architect- Engineer assumes no responsi
schedules or layout drawings for exact sizes, exact
positioning of items.

Shop Drawings, Product Data, and Samples
013323-1
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1.8  Submittals must be submitted by Contractor only and shipped prepaid.
Contracting Officer assumes no responsibility for ¢ hecking quantities or

exact numbers included in such submittals.

A. Submit samples required in quadruplicate. Submi t other samples in
single units unless otherwise specified. Submit sho p drawings,
schedules, manufacturers' literature and data, and certificates in
guadruplicate, except where a greater number is spe cified.

B. Submittals will receive consideration only when covered by a
transmittal letter signed by Contractor and an appr oval stamp. Letter
shall be sent via first class mail or FAX and shall contain the list
of items, name of Medical Center, name of Contracto r, contract
number, applicable specification paragraph numbers, applicable
drawing numbers (and other information required for exact
identification of location for each item), manufact urer and brand,
ASTM or Federal Specification Number (if any) and s uch additional
information as may be required by specifications fo r particular item
being furnished. In addition, catalogs shall be mar ked to indicate

specific items submitted for approval.

1. Approval Stamp: Stamp each submittal with a uni form, approval
stamp. Include Project name and location, submittal number,
Specification Section title and number, name of rev iewer, date of
Contractor's approval, and statement certifying tha t submittal has
been reviewed, checked, and approved for compliance with the
Contract Documents

2. A copy of letter must be enclosed with items, an d any items
received without identification letter will be cons idered

"unclaimed goods" and held for a limited time only.

3. Each sample, certificate, manufacturers' literat ure and data shall
be labeled to indicate the name and location of the Medical
Center, name of Contractor, manufacturer, brand, co ntract number
and ASTM or Federal Specification Number as applica ble and
location(s) on project.

4. Required certificates shall be signed by an auth orized
representative of manufacturer or supplier of mater ial, and by
Contractor.

C. In addition to complying with the applicable req uirements specified

in preceding Article 1.9, samples which are require d to have

Laboratory Tests (those preceded by symbol "LT" und er the separate

sections of the specification shall be tested, at t he expense of

Shop Drawings, Product Data, and Samples
013323-2
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Contractor, in a commercial laboratory approved by

Officer.

1. Laboratory shall furnish Contracting Officer wit
stating that it is fully equipped and qualified to
intended work, is fully acquainted with specificati
and intended use of materials and is an independent
in no way connected with organization of Contractor
manufacturer or supplier of materials to be tested.

2. Certificates shall also set forth a list of comp
upon which laboratory has performed similar functio
five years.

3. Samples and laboratory tests shall be sent direc
commercial testing laboratory.

4. Contractor shall send a copy of transmittal lett
to Architect-Engineer simultaneously with submissio
to a commercial testing laboratory.

5. Laboratory test reports shall be sent directly t
appropriate action.

6. Laboratory reports shall list contract specifica
requirements and a comparative list of the laborato
results. When tests show that the material meets sp
requirements, the laboratory shall so certify on te

7. Laboratory test reports shall also include a rec
approval or disapproval of tested item.

D. If submittal samples have been disapproved, resu

soon as possible after notification of disapproval.
shall be marked "Resubmitted Sample" in addition to
previously specified information required on label
letter.

E. Approved samples will be kept on file by the COR

completion of contract, at which time such samples
to Contractor as Contractor's property. Where noted
sections of specifications, approved samples in goo
used in their proper locations in contract work. At
contract, samples that are not approved will be ret
Contractor only upon request and at Contractor's ex
request should be made prior to completion of the ¢
Disapproved samples that are not requested for retu
will be discarded after completion of contract.

Shop Drawings, Product Data, and Samples
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before submission by technically qualified employee

for accuracy, completeness and compliance with cont

These drawings and schedules shall be stamped and s

Contractor certifying to such check.

1. For each drawing required, submit one legible ph
or vellum reproducible.

2. Reproducible shall be full size.

3. Each drawing shall have marked thereon, proper d
including Medical Center location, project number,
number, reference to contract drawing number, detai
Number, and Specification Section Number.

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) sha
each drawing to accommodate approval or disapproval

5. Submit drawings, ROLLED WITHIN A MAILING TUBE, f
shipment.

6. One reproducible print of approved or disapprove
will be forwarded to Contractor.

7. When work is directly related and involves more
shop drawings shall be submitted to Architect-Engin
cover.

05/08/14 Provide Process Loop Tie-Ins
F. Submittal drawings (shop, erection or setting dr awings) and
schedules, required for work of various trades, sha Il be checked

s of Contractor
ract requirements.
igned by

otographic paper

escriptive title,
manufacturer's
| Section

Il be reserved on
stamp.

ully protected for

d shop drawings

than one trade,
eer under one

1.10 Samples, shop drawings, test reports, certific ates and manufacturers'
literature and data, shall be submitted for approva | to

Leonard Hendrix

FF&H Engineers, Inc.

672 East Royalton Road
Broadview Heights, OH 44147

1.11 At the time of transmittal to the Architect-En
shall also send a copy of the complete submittal di

gineer, the Contractor
rectly to the COR.

---END---

Shop Drawings, Product Data, and Samples
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SECTI ON 01 42 19
REFERENCE STANDARDS

PART 1 - GENERAL

1.1 DESCRI PTI ON
This section specifies the availability and source of references and
standards specified in the project manual under par agraphs APPLICABLE
PUBLICATIONS and/or shown on the drawings.

1.2 AVAILABI LI TY OF SPECI FI CATI ONS LI STED I N THE GSA | NDEX OF FEDERAL

SPECI FI CATI ONS, STANDARDS AND COMVERCI AL | TEM DESCRI PTI ONS FPMR PART 101-29
(FAR 52.211-1) (AUG 1998)

A. The GSA Index of Federal Specifications, Standar ds and Commercial Item
Descriptions, FPMR Part 101-29 and copies of specif ications, standards,
and commercial item descriptions cited in the solic itation may be
obtained for a fee by submitting a request to — GSA Federal Supply
Service, Specifications Section, Suite 8100, 470 Ea st L’Enfant Plaza,
SW, Washington, DC 20407, Telephone (202) 619-8925, Facsimile (202) 619-
8978.

B. If the General Services Administration, Departme nt of Agriculture, or
Department of Veterans Affairs issued this solicita tion, a single copy
of specifications, standards, and commercial item d escriptions cited in
this solicitation may be obtained free of charge by submitting a request
to the addressee in paragraph (a) of this provision . Additional copies

will be issued for a fee.

1.3 AVAI LABI LI TY FOR EXAM NATI ON OF SPECI FI CATI ONS NOT LI STED I N THE GSA | NDEX
OF FEDERAL SPECI FI CATI ONS, STANDARDS AND COMVERCI AL | TEM DESCRI PTI ONS
(FAR 52.211-4) (JUN 1988)

The specifications and standards cited in this sol icitation can be
examined at the following location:

DEPARMENT OF VETERANS AFFAIRS

Office of Construction & Facilities Management
Facilities Quality Service (0OCFM1A)

425 Eye Street N.W, (sixth floor)

Washington, DC 20001

Telephone Numbers: (202) 632-5249 or (202) 632-5178
Between 9:00 AM - 3:00 PM

Reference Standards
014219-1
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1.4 AVAILABILITY OF SPECI FI CATI ONS NOT LI STED I N THE GSA | NDEX OF FEDERAL
SPECI FI CATI ONS, STANDARDS AND COMVERCI AL | TEM DESCRI PTI ONS ( FAR 52. 211- 3)

(JUN 1988)

The specifications cited in this solicitation may

associations or organizations listed below.

AA

AABC

AAMA

AAN

AASHTO

AATCC

ACGIH

ACI

ACPA

ACPPA

ADC

AGA

AGC

AGMA

AHAM

Aluminum Association Inc.

http://www.aluminum.org

Associated Air Balance Council
http://www.aabchg.com

American Architectural Manufacturer's Associat
http://www.aamanet.org

American Nursery and Landscape Association
http://www.anla.org

American Association of State Highway and Tr
http://www.aashto.org

American Association of Textile Chemists and
http://www.aatcc.org

American Conference of Governmental Industria
http://www.acgih.org

American Concrete Institute

http://www.aci-int.net

American Concrete Pipe Association
http://www.concrete-pipe.org

American Concrete Pressure Pipe Association
http://www.acppa.org

Air Diffusion Council
http://flexibleduct.org

American Gas Association
http://www.aga.org

Associated General Contractors of America
http://www.agc.org

American Gear Manufacturers Association, Inc.
http://www.agma.org

Association of Home Appliance Manufacturers
http://www.aham.org

Reference Standards
014219-2
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AISC American Institute of Steel Construction

http://www.aisc.org

AISI American Iron and Steel Institute
http://www.steel.org

AITC American Institute of Timber Construction
http://www.aitc-glulam.org

AMCA Air Movement and Control Association, Inc.
http://www.amca.org

ANLA American Nursery & Landscape Association
http://www.anla.org

ANSI American National Standards Institute, Inc.
http://www.ansi.org

APA The Engineered Wood Association
http://www.apawood.org

ARI Air-Conditioning and Refrigeration Institute
http://www.ari.org

ASAE American Society of Agricultural Engineers
http://www.asae.org

ASCE American Society of Civil Engineers
http://www.asce.org

ASHRAE American Society of Heating, Refrigerating, and
Air-Conditioning Engineers
http://www.ashrae.org

ASME American Society of Mechanical Engineers
http://www.asme.org

ASSE American Society of Sanitary Engineering
http://www.asse-plumbing.org

ASTM American Society for Testing and Materials
http://www.astm.org

AWI Architectural Woodwork Institute
http://www.awinet.org

AWS American Welding Society
http://www.aws.org

Reference Standards
014219-3
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AWWA

BHMA

BIA

CAGI

CGA

Cl

CISCA

CISPI

CLFMI

CPMB

CRA

CRSI

CTI

DHI

EGSA

EEI

EPA

American Water Works Association
http://www.awwa.org

Builders Hardware Manufacturers Association
http://www.buildershardware.com

Brick Institute of America
http://www.bia.org

Compressed Air and Gas Institute
http://www.cagi.org

Compressed Gas Association, Inc.
http://www.cganet.com

The Chlorine Institute, Inc.
http://www.chlorineinstitute.org

Ceilings and Interior Systems Construction As
http://www.cisca.org

Cast Iron Soil Pipe Institute
http://www.cispi.org

Chain Link Fence Manufacturers Institute
http://www.chainlinkinfo.org

Concrete Plant Manufacturers Bureau
http://www.cpmb.org

California Redwood Association
http://www.calredwood.org

Concrete Reinforcing Steel Institute
http://www.crsi.org

Cooling Technology Institute
http://www.cti.org

Door and Hardware Institute
http://www.dhi.org

Electrical Generating Systems Association
http://www.egsa.org

Edison Electric Institute
http://www.eei.org

Environmental Protection Agency
http://www.epa.gov

Reference Standards
014219-4
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ETL

FAA

FCC

FPS

GANA

FM

GA

GSA

HI

HPVA

ICBO

ICEA

\ICAC

IEEE

IMSA

IPCEA

NBMA

ETL Testing Laboratories, Inc.
http://www.etl.com

Federal Aviation Administration
http://www.faa.gov

Federal Communications Commission
http://www.fcc.gov

The Forest Products Society
http://www.forestprod.org

Glass Association of North America
http://www.cssinfo.com/info/gana.html/

VAMC WADE PARK CLEVELAND
Project No. 541-15-203
Provide Process Loop Tie-Ins

Factory Mutual Insurance
http://www.fmglobal.com

Gypsum Association
http://www.gypsum.org

General Services Administration
http://www.gsa.gov

Hydraulic Institute
http://www.pumps.org

Hardwood Plywood & Veneer Association
http://www.hpva.org

International Conference of Building Officials
http://www.icbo.org

Insulated Cable Engineers Association Inc.
http://www.icea.net

Institute of Clean Air Companies
http://www.icac.com

Institute of Electrical and Electronics Engine
http://www.ieee.org\

International Municipal Signal Association
http://www.imsasafety.org

Insulated Power Cable Engineers Association

Metal Buildings Manufacturers Association
http://www.mbma.com

Reference Standards
014219-5
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MSS

NAAMM

NAPHCC

NBS

NBBPVI

NEC

NEMA

NFPA

NHLA

NIH

NIST

NLMA

NPA

NSF

NWWDA

Manufacturers Standardization Society of the Va
Industry Inc.
http://www.mss-hg.com

National Association of Architectural Metal M
http://www.naamm.org

Plumbing-Heating-Cooling Contractors Associa
http://www.phccweb.org.org

National Bureau of Standards
See - NIST

National Board of Boiler and Pressure Vessel
http://www.nationboard.org

National Electric Code
See - NFPA National Fire Protection Association

National Electrical Manufacturers Association
http://www.nema.org

National Fire Protection Association
http://www.nfpa.org

National Hardwood Lumber Association
http://www.natlhardwood.org

National Institute of Health

http://www.nih.gov

National Institute of Standards and Technology

http://www.nist.gov

Northeastern Lumber Manufacturers Association,
http://www.nelma.org

National Particleboard Association
18928 Premiere Court
Gaithersburg, MD 20879

(301) 670-0604

National Sanitation Foundation
http://www.nsf.org

Window and Door Manufacturers Association
http://www.nwwda.org

Reference Standards
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OSHA Occupational Safety and Health Administration

Department of Labor
http://www.osha.gov

PCA Portland Cement Association
http://www.portcement.org

PCI Precast Prestressed Concrete Institute
http://www.pci.org

PPI The Plastic Pipe Institute
http://www.plasticpipe.org

PEI Porcelain Enamel Institute, Inc.
http://www.porcelainenamel.com

PTI Post-Tensioning Institute
http://www.post-tensioning.org

RFCI The Resilient Floor Covering Institute
http://www.rfci.com

RIS Redwood Inspection Service
See - CRA
RMA Rubber Manufacturers Association, Inc.

http://www.rma.org

SCMA Southern Cypress Manufacturers Association
http://www.cypressinfo.org

SDI Steel Door Institute
http://www.steeldoor.org

IGMA Insulating Glass Manufacturers Alliance
http://www.igmaonline.org

SJl Steel Joist Institute
http://www.steeljoist.org

SMACNA  Sheet Metal and Air-Conditioning Contractors
National Association, Inc.
http://www.smacna.org

SSPC The Society for Protective Coatings
http://www.sspc.org

STI Steel Tank Institute
http://www.steeltank.com

Reference Standards
014219-7
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SWI

TCA

TEMA

TPI

UBC

UL

ULC

WCLIB

WRCLA

WWPA

Steel Window Institute
http://www.steelwindows.com

Tile Council of America, Inc.
http://www.tileusa.com

Tubular Exchange Manufacturers Association
http://www.tema.org

Truss Plate Institute, Inc.

583 D'Onofrio Drive; Suite 200
Madison, WI 53719
(608) 833-5900

The Uniform Building Code
See ICBO

Underwriters' Laboratories Incorporated

http://www.ul.com

Underwriters' Laboratories of Canada
http://www.ulc.ca

West Coast Lumber Inspection Bureau
6980 SW Varns Road, P.O. Box 23145
Portland, OR 97223

(503) 639-0651

Western Red Cedar Lumber Association
P.O. Box 120786

New Brighton, MN 55112

(612) 633-4334

Western Wood Products Association
http://www.wwpa.org

---END---

Reference Standards
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SECTION 01 45 29

TESTING LABORATORY SERVICES

PART 1 - GENERAL
1.1 DESCRIPTION:

This section specifies materials testing activitie
services required during project construction to be
Testing Laboratory retained and paid for by Contrac

1.2 APPLICABLE PUBLICATIONS:

A. The publications listed below form a part of thi
extent referenced. The publications are referred to
basic designation only.

B. American Society for Testing and Materials (ASTM

A370-07....cccvvvnnnn.n. Definitions for Mechanical
Products
E329-07......cccuue Agencies Engaged in Constru

and/or Testing
1.3 REQUIREMENTS:

A. Accreditation Requirements: Construction materi
must be accredited by a laboratory accreditation au
required to submit a copy of the Certificate of Acc
of Accreditation. The laboratory’s scope of accred
the appropriate ASTM standards (i.e. E329, A370, et
technical sections of the specifications. Laborato
Hazardous Materials Testing shall meet the requirem
The policy applies to the specific laboratory perfo
testing, not just the “Corporate Office.”

B. Inspection and Testing: Testing laboratory shall
workmanship and perform tests described herein and
requested by COR. When it appears materials furnish
by Contractor, fail to meet construction contract r
Laboratory shall direct attention of COR to such fa

C. Written Reports: Testing laboratory shall submit
Contractor, unless other arrangements are agreed to
COR. Submit reports of tests that fail to meet cons
requirements on colored paper.

D. Verbal Reports: Give verbal notification to COR
irregularity.

PART 2 - PRODUCTS (NOT USED)
PART 3 — EXECUTION (NOT USED)
---END---

Testing Laboratory Services
014529-1
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PART 1 — GENERAL
1.1 DESCRIPTION

SECTION 01 74 19

VAMC WADE PARK CLEVELAND
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CONSTRUCTION WASTE MANAGEMENT

A. This section specifies the requirements for the

hazardous building construction and demolition wast

B. Waste disposal in landfills shall be minimized t

possible. Of the inevitable waste that is generated

waste material as economically feasible shall be sa

reused.

C. Contractor shall use all reasonable means to div

demolition waste from landfills and incinerators, a

salvage and recycle not limited to the following:

1. Waste Management Plan development and implementa

2. Techniques to minimize waste generation.

3. Sorting and separating of waste materials.

4. Salvage of existing materials and items for reus

5. Recycling of materials that cannot be reused or

D. At a minimum the following waste categories shal

landfills:
1. Soil.

ga b~ W N

etc).

. Inerts (eg, concrete, masonry and asphalt).
. Clean dimensional wood and palette wood.
. Green waste (biodegradable landscaping materials

. Engineered wood products (plywood, particle boar

. Metal products (eg, steel, wire, beverage contai

6
7. Cardboard, paper and packaging.
8

. Bitumen roofing materials.
9. Plastics (eg, ABS, PVC).

10. Carpet and/or pad.
11.Gypsum board.

12.Insulation.
13. Paint.

14.Fluorescent lamps.

1.2 RELATED WORK

A. Section 02 41 00, DEMOLITION.

Construction Waste Management
017419-1
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B. Section 01 00 00, GENERAL REQUIREMENTS.
1.3 QUALITY ASSURANCE
A. Contractor shall practice efficient waste manage
cutting and installing building products. Processes
to ensure the generation of as little waste as poss
/Demolition waste includes products of the followin
. Excess or unusable construction materials.
. Packaging used for construction products.
. Poor planning and/or layout.
. Construction error.
. Over ordering.
. Weather damage.
. Contamination.

o N o 0o B~ WON PP

. Mishandling.
9. Breakage.

B. Establish and maintain the management of non-haz
construction and demolition waste set forth herein.
assessment to estimate the types of materials that
demolition and construction.

C. Contractor shall develop and implement procedure

construction and demolition waste to a minimum of 5

D. Contractor shall be responsible for implementati

programs involving rebates or similar incentives re

Any revenues or savings obtained from salvage or re

to the contractor.

E. Contractor shall provide all demolition, removal
materials. Contractor shall ensure that facilities
reuse and disposal shall be permitted for the inten

extent required by local, state, federal regulation

Building Design Guide website http://www.wbdg.org/t
provides a Construction Waste Management Database t

information on companies that haul, collect, and pr
debris from construction projects.

F. Contractor shall assign a specific area to facil
materials for reuse, salvage, recycling, and return
be kept neat and clean and clearly marked in order
contamination or mixing of materials.

Construction Waste Management

017419-2
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G. Contractor shall provide on-site instructions an
separation, handling, salvaging, recycling, reuse a
be used by all parties during waste generating stag
H. Record on daily reports any problems in complyin
regulations and ordinances with corrective action t
1.4 TERMINOLOGY
A. Class Il Landfill: A landfill that accepts non-
such as household, commercial and industrial waste
construction, remodeling, repair and demolition ope
B. Clean: Untreated and unpainted; uncontaminated
solvents, mastics and like products.
C. Construction and Demolition Waste: Includes all
resulting from construction, remodeling, alteration

demolition operations.

)

. Dismantle: The process of parting out a building

preserve the usefulness of its materials and compon

m

. Disposal: Acceptance of solid wastes at a legall
for the purpose of land filling (includes Class IlI
fills).

. Inert Backfill Site: A location, other than iner

T

disposal facility, to which inert materials are tak
of filling an excavation, shoring or other soil eng
G. Inert Fill: A facility that can legally accept i

asphalt and concrete exclusively for the purpose of

I

. Inert Solids/Inert Waste: Non-liquid solid resou
limited to, soil and concrete that does not contain
soluble pollutants at concentrations in excess of w
objectives established by a regional water board, a
significant quantities of decomposable solid resour

I. Mixed Debris: Loads that include commingled recy

recyclable materials generated at the construction

J. Mixed Debris Recycling Facility: A solid resourc

that accepts loads of mixed construction and demoli

purpose of recovering re-usable and recyclable mate

non-recyclable materials.

Construction Waste Management
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K. Permitted Waste Hauler: A company that holds a v
and transport solid wastes from individuals or busi
purpose of recycling or disposal.

L. Recycling: The process of sorting, cleansing, tr
reconstituting materials for the purpose of using t
the manufacture of a new product. Recycling does no
incinerating or thermally destroying solid waste.

1. On-site Recycling — Materials that are sorted an
for use in an altered state in the work, i.e. concr
use as a sub-base in paving.

2. Off-site Recycling — Materials hauled to a locat
altered form in the manufacture of new products.

M. Recycling Facility: An operation that can legall
the purpose of processing the materials into an alt
manufacture of new products. Depending on the types
accepted and operating procedures, a recycling faci
be required to have a solid waste facilities permit
the local enforcement agency.

N. Reuse: Materials that are recovered for use in t
or off-site.

O. Return: To give back reusable items or unused pr
credit.

P. Salvage: To remove waste materials from the site
by a third party.

Q. Source-Separated Materials: Materials that are s
site for the purpose of reuse and recycling.

R. Solid Waste: Materials that have been designate
are discarded for the purposes of disposal.

S. Transfer Station: A facility that can legally ac
the purpose of temporarily storing the materials fo
other trucks and transporting them to a landfill fo
recovering some materials for re-use or recycling.

1.5 SUBMITTALS

A. In accordance with Section 01 33 23, SHOP DRAWIN

SAMPLES, furnish the following:

Construction Waste Management
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B. Prepare and submit to the COR a written demoliti
plan. The plan shall include, but not be limited to
information:

1. Procedures to be used for debris management.
2. Techniques to be used to minimize waste generati
3. Analysis of the estimated job site waste to be g
a. List of each material and quantity to be salvage
recycled.
b. List of each material and quantity proposed to b
landfill.
4. Detailed description of the Means/Methods to be
handling.
a. On site: Material separation, storage, protectio
applicable.
b. Off site: Transportation means and destination.
materials.
1) Description of materials to be site-separated an
to designated facilities.
2) Description of mixed materials to be collected b
waste haulers and removed from the site.
c. The names and locations of mixed debris reuse an
facilities or sites.
d. The names and locations of trash disposal landfi
sites.
e. Documentation that the facilities or sites are a
receive the materials.

C. Designated Manager responsible for instructing p
documenting and administer over meetings relevant t
Management Plan.

D. Monthly summary of construction and demolition d
disposal, quantifying all materials generated at th
disposed of or diverted from disposal through recyc

1.6 APPLICABLE PUBLICATIONS

A Publications listed below form a part of this spe
extent referenced. Publications are referenced by t
only. In the event that criteria requirements confl
stringent requirements shall be met.

Construction Waste Management
017419-5
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B. U.S. Green Building Council (USGBC):

LEED Green Building Rating System for New Construct

1.7 RECORDS
Maintain records to document the quantity of waste
guantity of waste diverted through sale, reuse, or

guantity of waste disposed by landfill or incinerat

be kept in accordance with the LEED Reference Guide

PART 2 - PRODUCTS
2.1 MATERIALS

A. List of each material and quantity to be salvage

B. List of each material and quantity proposed to b

C. Material tracking data: Receiving parties, date
transportation costs, weight tickets, tipping fees,
invoices, net total costs or savings.

PART 3 - EXECUTION
3.1 COLLECTION

A. Provide all necessary containers, bins and stora
effective waste management.

B. Clearly identify containers, bins and storage ar
materials are separated from trash and can be trans
recycling facility for processing.

C. Hazardous wastes shall be separated, stored, dis
local, state, federal regulations.

3.2 DISPOSAL

A. Contractor shall be responsible for transporting
materials that cannot be delivered to a source-sepa
materials recycling facility to a transfer station
that can accept the materials in accordance with st
regulations.

B. Construction or demolition materials with no pra
cannot be salvaged or recycled shall be disposed of
incinerator.

3.3 REPORT

A. With each application for progress payment, subm

construction and demolition debris diversion and di

beginning and ending dates of period covered.

Construction Waste Management
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B. Quantify all materials diverted from landfill di sposal through salvage
or recycling during the period with the receiving p arties, dates
removed, transportation costs, weight tickets, mani fests, invoices.
Include the net total costs or savings for each sal vaged or recycled
material.

C. Quantify all materials disposed of during the pe riod with the receiving
parties, dates removed, transportation costs, weigh t tickets, tipping
fees, manifests, invoices. Include the net total co sts for each
disposal.

---END---

Construction Waste Management
017419-7
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SECTION 02 41 00
DEMOLITION

PART 1 - GENERAL
1.1 DESCRIPTION:
This section specifies demolition and removal of p
utilities, other structures and debris from trash d
1.2 RELATED WORK:

A. Disconnecting utility services prior to demoliti
GENERAL REQUIREMENTS.

B. Reserved items that are to remain the property o
Section 01 00 00, GENERAL REQUIREMENTS.

D. Infectious Control: Section 01 00 00, GENERAL RE
INFECTION PREVENTION MEASURES.

1.3 PROTECTION:

A. Perform demolition in such manner as to eliminat
property; to minimize interference with use of adja
and structures or interruption of use of such utili
free passage to and from such adjacent areas of str

B. Provide safeguards, including warning signs, bar
fences, warning lights, and other similar items tha
protection of all personnel during demolition and r

C. Prevent spread of flying particles and dust. Spr
with water to keep dust to a minimum. Do not use wa
hazardous or objectionable condition such as, but n
flooding, or pollution. Vacuum and dust the work ar

D. In addition to previously listed fire and safety
performance of work, include following:

1. No wall or part of wall shall be permitted to fa
structures.

2. Wherever a cutting torch or other equipment that
is used, provide and maintain fire extinguishers ne
immediate use. Instruct all possible users in use o
extinguishers.

3. Keep hydrants clear and accessible at all times.

accumulating within a radius of 4500 mm (15 feet) o

E. Before beginning any demolition work, the Contra
site and examine the drawings and specifications to
of the work. The contractor shall take necessary pr
damages to existing items to remain in place, to be

Demolition
024100-1
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the property of the Medical Center; any damaged ite
or replaced as approved by the COR. The Contractor
work of this section with all other work and shall
maintain shoring, bracing, and supports as required
shall ensure that structural elements are not overl
responsible for increasing structural supports or a
may be required as a result of any cutting, removal
performed under this contract. Do not overload stru

ms shall be repaired
shall coordinate the
construct and

. The Contractor
oaded and shall be
dding new supports as
, or demolition work
ctural elements.

Provide new supports and reinforcement for existing construction
weakened by demolition or removal works. Repairs, r
structural replacement must have COR’s approval.
F. The work shall comply with the requirements of S ection 01 00 00, GENERAL
REQUIREMENTS, Article 1.8 INFECTION PREVENTION MEAS URES.
PART 2 - PRODUCTS (NOT USED)
PART 3 — EXECUTION
3.1 DEMOLITION:
A. Debris, including brick, concrete, stone, metals
shall become property of Contractor and shall be di
daily, off the Medical Center Property to avoid acc
demolition site. Materials that cannot be removed d

einforcement, or

and similar materials
sposed of by him
umulation at the
aily shall be stored

in areas specified by the COR. Contractor shall dis pose debris in
compliance with applicable federal, state or local permits, rules and/or
regulations.
3.2 CLEAN-UP:
A. On completion of work of this section and after removal of all debris,
leave site in clean condition satisfactory to COR. Clean-up shall
include disposal of all items and materials not req uired to remain

property of the Government as well as all debris an
from demolition operations.

d rubbish resulting

---END---

Demolition
024100-2
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SECTI ON 06 10 00
ROUGH CARPENTRY

PART 1 - GENERAL
1.1 DESCRI PTI ON
Section specifies wood bl ocking, fram ng, sheathing, furring, nailers,
rough hardware, and |ight wood construction
1.2 SUMBI TTALS
A. Submt in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.
B. Shop Drawi ngs showi ng fram ng connection details, fasteners, connections
and di nensi ons.
1.3 PRODUCT DELI VERY, STORAGE AND HANDLI NG
A. Protect |unber and other products from danpness both during and after
delivery at site.
B. Pile lunber in stacks in such manner as to provide air circulation
around surfaces of each piece.
C. Stack plywood and other board products so as to prevent warping.
D. Locate stacks on well drained areas, supported at |least 150 mm (6
i nches) above grade and cover with well ventilated sheds having firmy
constructed over hanging roof with sufficient end wall to protect | unber
fromdriving rain.
1.4 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below forma part of this specification to extent
referenced. Publications are referenced in the text by basic designation
only.
B. American Forest and Paper Association (AFPA):
Nat i onal Design Specification for Wod Construction

WCD Number 1-01......... Conventional Wod Frame Construction
C. Anerican Institute of Timber Construction (AITC):
A190.1-02............... Structural d ued Lam nated Ti nber
D. American Society of Mechani cal Engi neers (ASME)
B18.2.1A-99............. Square and Hex Bolts and Screws
B18.2.2-87 (RO9)........ Square and Hex Nuts
B18.6.1-81 (RO7)........ Wbod Screws
B18.6.4-98.............. Thread Forming and Thread Cutting Tappi ng Screws

and Metallic Drive Screws
E. American Plywood Association (APA):
E30-03.................. Engi neered Wod Construction Guide

Rough Carpentry
06 10 00 - 1
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F. American Society for Testing And Materials (ASTM:

AMT7-(RO4)............... Ferritic Malleable Iron Castings

AMB-03.................. Gray lron Castings

A653/ AB53M05. .. ........ St eel Sheet Zinc-Coated (Gal vani zed) or Zinc-
Iron All oy Coated (Gal vanneal ed) by the Hot Dip
Process

C954-04................. Steel Drill Screws for the Application of Gypsum

Board or Metal Plaster Bases to Steel Studs from
0.033 inch (2.24 m to 0.112-inch (2.84 nm in
t hi ckness

C1002-04................ Steel Self-Piercing Tapping Screws for the
Application of Gypsum Panel Products or Metal
Pl aster Bases to Wod Studs or Metal Studs

D143-(RO0) . ............. Smal | Cl ear Specinens of Tinber, Method of
Testing
D1760-01................ Pressure Treatnment of Tinber Products
D2559-04................ Adhesives for Structural Lam nated Wod Products
for Use Under Exterior (Wt Use) Exposure
Condi tions
D3498-03................ Adhesi ves for Field-d uing Plywod to Lunber
Fram ng for Floor Systens
F844-04................. Washers, Steel, Plan (Flat) Unhardened for
General Use
F1667-03................ Nai | s, Spi kes, and Staples
G Federal Specifications (Fed. Spec.):
MM L-736C. .............. Lunmber; Har dwood
H Commercial Item Description (CID):
A-A-55615............... Shi el d, Expansi on (Wod Screw and Lag Bolt Sel f

Thr eadi ng Anchor s)
I. Mlitary Specification (MI|. Spec.):

M L-L-19140E............ Lunber and Pl ywood, Fire-Retardant Treated
J. Truss Plate Institute (TPI):
TPI-1 (1995)............ Desi gn Specifications for Metal Plate Connected

Wyod Trusses
K. U S. Departnent of Conmmerce Product Standard (PS)

PS 1-95................. Construction and Industrial Plywod
PS 20-70 (R86).......... Ameri can Softwood Lunber Standard
PS 58-74................ Basi ¢ Har dboard

Rough Carpentry
06 10 00 - 2
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PART 2 - PRODUCTS
2.1 LUMBER

A

Unl ess ot herwi se specified, each piece of |unber bear grade mark, stanp,
or other identifying marks indicating grades of material, and rules or
st andards under which produced.

1. lIdentifying marks in accordance with rule or standard under which
material is produced, including requirenents for qualifications and
authority of the inspection organization, usage of authorized
identification, and information included in the identification

2. Inspection agency for |unber approved by the Board of Review,

Ameri can Lunber Standards Committee, to grade species used.
Structural Menbers: Species and grade as listed in the AFPA, Nationa
Desi gn Specification for Wod Construction having design stresses as
shown.

Lumber O her Than Structural

1. Unless otherw se specified, species graded under the grading rul es of
an inspection agency approved by Board of Review, Anerican Lunber
St andards Committee.

2. Framing lunber: Mnimmextrenme fiber stress in bending of 1100.

3. Furring, blocking, nailers and simlar items 100 mm (4 inches) and
narrower Standard Grade; and, nmenbers 150 nm (6 i nches) and wi der
Nurmber 2 Grade.

Si zes:

1. Conforming to Prod. Std., PS20.

2. Size references are nom nal sizes, unless otherw se specified, actua
sizes within manufacturing tol erances all owed by standard under which
pr oduced.

Moi st ure Content:

1. At tinme of delivery and nmintained at the site.

2. Boards and |lunber 50 mm (2 inches) and | ess in thickness: 19 percent
or |ess.

3. Lunber over 50 mm (2 inches) thick: 25 percent or |ess.

Fire Retardant Treatnent:

1. M| Spec. ML-L-19140 with piece of treated naterial bearing
identification of testing agency and show ng performance rating.

2. Treatnent and perfornmance inspection, by an independent and qualified
testing agency that establishes performance ratings.

Preservative Treatnment:

1. Do not treat Heart Redwood and Western Red Cedar

Rough Carpentry
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2. Treat wood nenbers and pl ywood exposed to weather or in contact with
pl aster, masonry or concrete, including fram ng of open roofed
structures; sills, sole plates, furring, and sl eepers that are | ess
than 600 nm (24 inches) fromground; nailers, edge strips, blocking,
crickets, curbs, cant, vent strips and other menbers used in
connection with roofing and flashing materials.

3. Treat other nenbers specified as preservative treated (PT).
Preservative treat by the pressure nmethod conplying with ASTM D1760,
except any process involving the use of Chromated Copper arsenate
(CCA) for pressure treating wood is not permtted.

2.2 PLYWOOD

A. Conmply with Prod. Std., PS 1.

B. Bear the mark of a recogni zed associ ati on or i ndependent inspection
agency that maintains continuing control over quality of plywood which
identifies conpliance by veneer grade, group nunber, span rating where
appl i cabl e, and gl ue type.

C. Sheat hi ng:

1. APA rated Exposure 1 or Exterior; panel grade CD or better.
2. Wall sheathing:
a. Mninum9 mm (11/32 inch) thick with supports 400 mm (16 i nches)
on center and 12 nm (15/32 inch) thick with supports 600 mm (24
i nches) on center unl ess specified otherw se.
b. M ninmum 1200 mm (48 inches) wi de at corners w thout corner bracing
of fram ng

2.3 ROUGH HARDWARE AND ADHESI VES:

A

Anchor Bolts:

1. ASME B18.2.1 and ANSI B18.2.2 gal vanized, 13 mm (1/2 inch) unless
shown ot herw se.

2. Extend at | east 200 mm (8 inches) into masonry or concrete with ends
bent 50 mm (2 inches).

M scel | aneous Bolts: Expansion Bolts: CLD, A-A-55615; lag bolt, |ong

enough to extend at |east 65 mm (2-1/2 inches) into masonry or concrete.

Use 13 mm (1/2 inch) bolt unless shown otherw se.

Washer s

1. ASTM F844.

2. Use zinc or cadm um coated steel or cast iron for washers exposed to
weat her .

Screws:

1. Wod to Wod: ANSI B18.6.1 or ASTM C1002.

Rough Carpentry
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2. Wod to Steel
E. Nails:
1. Size and type best suited for

ASTM C954,

al um numal l oy nails,

pur pose unl ess noted otherw se.
pl ated nails,
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or ASTM C1002.

Use

or zinc-coated nails, for nailing

wood wor k exposed to weat her and on roof bl ocking.

2. ASTM F1667:

a. Common: Type |, Style 10.

b. Concrete: Type I, Style 11

c. Barbed: Type |, Style 26.

d. Underlayment: Type I, Style 25.
e. Masonry: Type |, Style 27.

f. Use special nails designed for

fram ng connectors,
| ess than 32 mm (1-1/4 inches)
ri ng shank.

F. Frami ng and Ti mber Connectors:

1. Fabricate of ASTM A446, G ade A, steel
(0.052 inch) thick unless specified otherw se.
punchi ng,

to steel tinmber connectors after
parts.

2. Fram ng Angl es:
way anchors.

3. Straps:

use with ties,
j oi sts hangers,
| ong,

strap anchors,
and simlar itens. Nails not

8d and deformed or annul ar

not less than 1.3 mm
Apply standard plating

sheet

form ng and assenbly of

Angl e designed with bendable | egs to provide three

a. Designed to provide wind and seisnic ties with sizes as shown or

speci fi ed.
b. Strap ties not

c. Punched for fastener.
4. Metal Bridging:
a. Optional to wood bridging.

b. V shape deformed strap w th not
desi gned to nai
si de of opposite nenber.

c. Not
fl ange on ends.

| ess than 32 nm (1-1/4 inches) wi de.

| ess than 2 nail holes at ends,

to top and side of fram ng nenber and bottom and

less than 19 nmby 125 nm (3/4 by 5 inches) bendabl e nailing

d. Fabricated of 1 mm (0.04 inch) mninumthick sheet.

5. Joi st Hangers:

a. Fabricated of 1.6 mm (0.063 inch) mninumthick sheet,

unl ess shown ot herw se.

U design

Rough Carpentry
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b. Heavy duty hangers fabricated of mninmum2.7 nmm (0.108 inch) thick

sheet, U design with bent top flange to | ap over beam
6. Tinber Connectors: Fabricated of steel to shapes shown.

Joist Ties: MId steel flats, 5 by 32 mm (3/16 by 1-1/4 inch size

wi th ends bent about 30 degrees from horizontal, and extendi ng at

| east 400 nm (16 inches) onto fram ng. Punch each end for three

spi kes.

8. Wall Anchors for Joists and Rafters:

a. MId steel strap, 5 by 32 mm (3/16 by 1-1/4 inch) with wall ends
bent 50 mm (2 inches), or provide 9 by 130 mm (3/8 by 5 inch) pin
through strap end built into masonry.

b. Strap | ong enough to extend onto three joists or rafters, and
punched for spiking at each bearing.

c. Strap not |less than 100 nmm (4 inches) enbedded end.

9. Joint Plates:

a. Steel plate punched for nails.

b. Steel plates fornmed with teeth or prongs for nechanically clanping
pl ates to wood.

c. Size for axial eccentricity, and fastener | oads.

G Adhesi ves:
1. For field-gluing plywod to |unber fram ng floor or roof systens:

ASTM D3498.

2. For structural |am nated Whod: ASTM D2559.
PART 3 - EXECUTI ON
3.1 I NSTALLATI ON OF FRAM NG AND M SCELLANEQUS WOOD MEMBERS
A. Conformto applicable requirenents of the foll ow ng:
1. AFPA National Design Specification for Wod Construction for tinber
connect ors.
2. AITC Tinber Construction Manual for heavy tinber construction
3. AFPA WCD- nunmber 1, Manual for House Framing for nailing and fram ng
unl ess specified ot herw se.
4. APA for installation of plywod or structural use panels.
5. ASTM F 499 for wood underl ayment.
6. TPl for nmetal plate connected wood trusses.
B. Fasteners:
1. Nails.

a. Nail in accordance with the Recommended Nailing Schedul e as
specified in AFPA Manual for House Frami ng where detailed nailing
requirenents are not specified in nailing schedule. Select nai

Rough Carpentry
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size and nail spacing sufficient to devel op adequate strength for
the connection without splitting the nenbers.

b. Use special nails with fram ng connectors.

c. For sheathing and subflooring, select Iength of nails sufficient
to extend 25 mm (1 inch) into supports.

d. Use eight penny or larger nails for nailing through 25 mm (1 inch)
thick |umber and for toe nailing 50 mm (2 inch) thick | unber.

e. Use 16 penny or larger nails for nailing through 50 mm (2 inch)
t hick |umber.

f. Select the size and nunmber of nails in accordance with the Nailing
Schedul e except for special nails with fram ng anchors.

g. Nailing Schedul e; Using Commobn Nail s:
1) Joist bearing on sill or girder, toe nail three-8d or fram ng

anchor

2) Bridging to joist, toe nail each end two-8d
3) Ledger strip to beamor girder three-16d under each joint.
4) Subfl ooring or Sheat hing:

a) 150 nm (6 inch) wide or less to each joist face nail two-8d.

b) Subfl ooring, nore than 150 mm (6 inches) wi de, to each stud
or joint, face nail three-8d.

c) Plywood or structural use panel to each stud or joist face
nail 8d, at supported edges 150 mm (6 i nches) on center and
at internedi ate supports 250 mm (10 i nches) on center. Wen
gluing plywod to joint framng increase nail spacing to 300
nm (12 inches) at supported edges and 500 nm (20 inches)
o.c. at internedi ate supports.

5) Sole plate to joist or blocking, through sub floor face nai
20d nails, 400 nm (16 inches) on center

6) Top plate to stud, end nail two-16d.

7) Stud to sole plate, toe nail or fram ng anchor. Four-8d

8) Doubl ed studs, face nail 16d at 600 mm (24 inches) on center.

9) Built-up corner studs 16d at 600 nm (24 inches) (24 inches) on
center.

10) Doubl ed top plates, face nails 16d at 400 mm (16 inches) on
center.

11) Top plates, laps, and intersections, face nail two-16d.

12) Continuous header, two pieces 16d at 400 nm (16 inches) on
center al ong each edge.

13) Ceiling joists to plate, toenail three-8d or fram ng anchor

Rough Carpentry
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14) Continuous header to stud, four 16d.
15) Ceiling joists, |aps over partitions, face nail three-16d or
fram ng anchor.
16) Ceiling joists, to parallel rafters, face nail three-16d.
17) Rafter to plate, toe nail three-8d. or fram ng anchor. Brace 25
nm (1 inch) thick board to each stud and plate, face nai
t hr ee- 8d.
18) Built-up girders and beans 20d at 800 mm (32 inches) on center
al ong each edge.
2. Bolts:
a. Fit bolt heads and nuts bearing on wood with washers.

b. Countersink bolt heads flush with the surface of nailers.

c. Enbed in concrete and solid masonry or use expansi on bolts.
Special bolts or screws designed for anchor to solid masonry or
concrete in drilled holes may be used.

Use toggle bolts to hollow nmasonry or sheet netal.
e. Use bolts to steel over 2.84 mm (0.112 inch, 11 gage) in

t hi

ckness. Secure wood nailers to vertical structural stee

nmenbers with bolts, placed one at ends of nailer and 600 nm (24
inch) intervals between end bolts. Use clips to beam fl anges.

3. Drill

Screws to steel less than 2.84 mm (0.112 inch) thick

a. ASTM C1002 for steel less than 0.84 mm (0.033 inch) thick
b. ASTM C 954 for steel over 0.84 nm (0.033 inch) thick

4, Power
solid

actuated drive pins nmay be used where practical to anchor to
masonry, concrete, or steel

5. Do not anchor to wood plugs or nailing blocks in masonry or concrete.
Use netal plugs, inserts or simlar fastening.
6. Screws to Join Wod
a. Wiere shown or option to nails.
b. ASTM C1002, sized to provide not |ess than 25 nm (1 inch)
penetration into anchorage nenber.
c. Spaced sane as nails.

7. Instal

| ati on of Ti nber Connectors:

a. Conformto applicable requirenments of the NFPA National Design
Speci fication for Wod Construction
b. Fit wood to connectors and drill holes for fasteners so wood is

not split.
C. Set sills or plates level in full bed of nortar on nasonry or concrete

wal | s.

Rough Carpentry
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1. Space anchor bolts 1200 mm (4 feet) on centers between ends and
within 150 nm (6 i nches) of end. Stagger bolts fromside to side on
pl ates over 175 mm (7 inches) in wdth.

2. Use shins of slate, tile or simlar approved material to | evel wood
nmenbers resting on concrete or nmasonry. Do not use wood shinms or
wedges.

3. Closely fit, and set to required |ines.

D. Cut notch, or bore in accordance wi th NFPA Manual for House-Fram ng for
passage of ducts wires, bolts, pipes, conduits and to acconmpdat e ot her
work. Repair or replace mscut, nmsfit or damaged work.

E. Blocking Nailers, and Furring:

1. Install furring, blocking, nailers, and grounds where shown.

2. Use longest |engths practicable.

3. Use fire retardant treated wood bl ocki ng where shown at openi ngs and
where shown or specified.

4. Layers of Blocking or Plates:

a. Stagger end joints between upper and | ower pieces.

b. Nail at ends and not over 600 mm (24 inches) between ends.

c. Stagger nails fromside to side of wood nember over 125 nm (5
i nches) in wdth.

F. Partition and Wall Fram ng
1. Use 50 mm by 100 mm (2 inch by 4 inch) studs spaced 400 mm (16

i nches) on centers; unless shown ot herw se.

2. Install double studs at openings and triple studs at corners.
Installation of sole plate:

a. Anchor plates of walls or partitions resting on concrete floors in
pl ace with expansion bolts, one near ends of piece and at
internediate intervals of not nmore than 1200 mm (4 feet) or wth
power actuated drive pins with threaded ends of suitable type and
size, spaced 600 mm (2 feet) on center unless shown ot herw se.

b. Nail plates to wood fram ng through subfloor as specified in
nai |l i ng schedul e.

4. Headers or Lintels:

a. Make headers for openings of two pieces of 50 mm (2 inch) thick
| unber of size shown with plywood filler to finish flush with face
of studs or solid |unber of equival ent size.

b. Support ends of headers on top of stud cut for height of opening.
Spi ke cut stud to adjacent stud. Spi ke adjacent stud to header

Rough Carpentry
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Use double top plates, with nenbers | apped at |east 610 mm (2-feet)

spi ked t oget her.

Install internediate cut studs over headers and under sills to

mai ntain uniformty of stud spacing.

Use single sill plates at bottom of opening unl ess shown ot herwi se.

Toe nail to end stud, face nail to internmedi ate studs.

Install 50 nm (2 inch) blocking for firestopping so that maxi mum

di nensi on of any conceal ed space is not over 2400nm (8 feet) in

accordance with NFPA Manual for House Fram ng

Install corner bracing when plywod or structured use panel sheathing

is not used.

a. Let corner bracing into exterior surfaces of studs at an angle of
approxi nately 45 degrees, extended conpletely over walls plates,
and secured at bearing with two nails.

b. Use 25 mm by 100 mm (1 inch by 4 inch) corner bracing.

G Rough Bucks:

1. Install rough wood bucks at opening in masonry or concrete where wood
frames or trimoccur.

2. Brace and mmi ntain bucks plunb and true until nasonry has been built
around them or concrete cast in place.

3. Cut rough bucks from50 mm (2 inch) thick stock, of sanme width as
partitions in which they occur and of width shown in exterior walls.

4. Extend bucks full height of openings and across head of openings;
fasten securely with anchors specified.

H. Sheat hi ng:

1. Use plywood or structural -use panels for sheat hing.

2. Lay panels with joints staggered, with edge and ends 3 mm (1/8 inch)
apart and nail ed over bearings as specified.

3. Set nails not less than 9 mm (3/8 inch) from edges.

4. Install 50 nmby 100 nm (2 inch by 4 inch) blocking spi ked between
joists, rafters and studs to support edge or end joints of panels.

5. Match and align sheathing which is an extension of work in place to

exi sti ng.
---END- - -

Rough Carpentry
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SECTI ON 07 84 00
FI RESTOPPI NG

PART 1 GENERAL
1.1 DESCRI PTI ON
A. Closures of openings in walls, floors, and roof
penetration of flame, heat, and smoke or gases in f
construction.
B. Closure of openings in walls against penetration
smoke partitions.
1.2 RELATED WORK
A. Sealants and application: Section 07 92 00, JOIN
1.3 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES.
B. Manufacturers literature, data, and installation
of firestopping and smoke stopping used.
C. List of FM, UL, or WH classification number of s
D. Certified laboratory test reports for ASTM E814
listed by FM, UL, or WH proposed for use.
1.4 DELI VERY AND STORAGE
A. Deliver materials in their original unopened con
manufacturer’'s name and product identification.
B. Store in a location providing protection from da
the elements.
1.5 WARRANTY
Firestopping work warranty period to be five years
1.6 QUALITY ASSURANCE
FM, UL, or WH or other approved laboratory tested
acceptable.
1.7 APPLI CABLE PUBLI CATI ONS
A. Publications listed below form a part of this sp
extent referenced. Publications are referenced in t
designation only.

B. American Society for Testing and Materials (ASTM

E84-07.........cc...... Surface Burning Characteris
Materials
EB14-06................. Fire Tests of Through-Penet
Firestopping
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C. Factory Mutual Engineering and Research Corporat
Annual Issue Approval Guide Building Materials

D. Underwriters Laboratories, Inc. (UL):

Annual Issue Building Materials Directory
Annual Issue Fire Resistance Directory
1479-03......ccccnnee Fire Tests of Through-Penet

E. Warnock Hersey (WH):

Annual Issue Certification Listings
PART 2 - PRODUCTS
2.1 FI RESTOP SYSTEMS

A. Use either factory built (Firestop Devices) or f
Penetration Firestop Systems) to form a specific bu
maintaining required integrity of the fire barrier
of gases or smoke.

B. Through-penetration firestop systems and firesto
accordance with ASTM E814 or UL 1479 using the "F"
maintain the same rating and integrity as the fire
sealed. "T" ratings are not required for penetratio
equal to 100 mm (4 in) nominal pipe or 0.01 m
cross sectional area.

C. Products requiring heat activation to seal an op
intumescence shall exhibit a demonstrated ability t
designed to maintain the fire barrier.

D. Firestop sealants used for firestopping or smoke
following properties:

1. Contain no flammable or toxic solvents.

2. Have no dangerous or flammable out gassing durin
curing of products.

3. Water-resistant after drying or curing and unaff
humidity, condensation or transient water exposure.

4. When used in exposed areas, shall be capable of
finished with similar surface treatments as used on
wall or floor surface.

E. Firestopping system or devices used for penetrat
plastic pipe or conduits, unenclosed cables, or oth

materials shall have following properties:

Firestopping
078400-2
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1. Classified for use with the particular type of p
used.

2. Penetrations containing loose electrical cables,

cables, and communications cables protected using f
systems that allow unrestricted cable changes witho

seal.
3. Intumescent products which would expand to seal

as fire, smoke, toxic fumes, and, water sealant.

F. Maximum flame spread of 25 and smoke development

accordance with ASTM E84.

G. FM, UL, or WH rated or tested by an approved lab
with ASTM E814.

H. Materials to be asbestos free.

2.2 SMOKE STOPPI NG | N SMOKE PARTI TI ONS

A. Use silicone sealant in smoke partitions as spec
00, JOINT SEALANTS.

B. Use mineral fiber filler and bond breaker behind

C. Sealants shall have a maximum flame spread of 25
50 when tested in accordance with E84.

D. When used in exposed areas capable of being sand
similar surface treatments as used on the surroundi
surface.

PART 3 - EXECUTI ON
3.1 EXAM NATI ON

A. Submit product data and installation instruction
article, submittals, after an on site examination o
firestopping.

3. 2 PREPARATI ON

A. Remove dirt, grease, oil, loose materials, or ot
prevent adherence and bonding or application of the
smoke stopping materials.

B. Remove insulation on insulated pipe for a distan
inches) on either side of the fire rated assembly p
firestopping materials unless the firestopping mate

approved for use on insulated pipes.

Firestopping
078400-3
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3.3 | NSTALLATI ON
A. Do not begin work until the specified material d
instructions of the proposed firestopping systems h
and approved.
B. Install firestopping systems with smoke stopping
UL, WH, or other approved system details and instal
C. Install smoke stopping seals in smoke partitions
3.4 CLEAN-UP AND ACCEPTANCE OF WORK
A. As work on each floor is completed, remove mater
debris.
B. Do not move materials and equipment to the next-
until completed work is inspected and accepted by t
C. Clean up spills of liquid type materials.
---END---

Firestopping
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SECTI ON 07 92 00
JO NT SEALANTS
PART 1 - GENERAL
1.1 DESCRI PTI ON:

Section covers all sealant and caulking materials
application, wherever required for complete install
materials or systems.

1. 2 RELATED WORK:
A. Firestopping penetrations: Section 07 84 00, FIR
B. Mechanical Work: Section 23 05 11, COMMON WORK R
1.3 QUALITY CONTROL:
A. Installer Qualifications: An experienced install
in installing joint sealants similar in material, d

those indicated for this Project and whose work has
sealant installations with a record of successful i
performance.

B. Source Limitations: Obtain each type of joint se
source from a single manufacturer.

1.4 SUBM TTALS:

A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES.

B. Manufacturer's installation instructions for eac

C. Cured samples of exposed sealants for each color
match adjacent material.

D. Manufacturer's Literature and Data:

1. Caulking compound
2. Primers
3. Sealing compound, each type, including compatibi

sealants are in contact with each other.
1.5 PRQJIECT CONDI Tl ONS:
A. Environmental Limitations:

1. Do not proceed with installation of joint sealan

conditions:

a. When ambient and substrate temperature condition
limits permitted by joint sealant manufacturer or a
(40 °F).

b. When joint substrates are wet.

Joint Sealants
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B. Joint-Width Conditions:

1. Do not proceed with installation of joint sealan
widths are less than those allowed by joint sealant
applications indicated.

C. Joint-Substrate Conditions:

1. Do not proceed with installation of joint sealan
contaminants capable of interfering with adhesion a
joint substrates.

1.6 DELI VERY, HANDLI NG AND STORAGE:

A. Deliver materials in manufacturers' original uno
brand names, date of manufacture, shelf life, and m
clearly marked thereon.

B. Carefully handle and store to prevent inclusion

C. Do not subject to sustained temperatures exceedi
than32 °C (40 °F).

1.7 DEFI NI TI ONS:

A. Definitions of terms in accordance with ASTM C71

B. Back-up Rod: A type of sealant backing.

C. Bond Breakers: A type of sealant backing.

D. Filler: A sealant backing used behind a back-up

1.8 WARRANTY:

A. General Warranty: Special warranty specified in
deprive Government of other rights Government may h
provisions of Contract Documents and shall be in ad
concurrent with, other warranties made by Contracto
of Contract Documents.

1.9 APPLI CABLE PUBLI CATI ONS:

A. Publications listed below form a part of this sp
referenced. Publications are referenced in text by
only.

B. American Society for Testing and Materials (ASTM

C509-06................. Elastomeric Cellular Prefor
Sealing Material.

C612-04........cc...... Mineral Fiber Block and Boa
Insulation.

C717-07..cccoenns Standard Terminology of Bui
Sealants.

Joint Sealants
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C834-05......cceeeennne Latex Sealants.
C919-02............. Use of Sealants in Acoustic al Applications.
C920-05.......ccune Elastomeric Joint Sealants.
C1021-01..............ee Laboratories Engaged in Tes ting of Building
Sealants
C1193-05.....ccceenneee Standard Guide for Use of J oint Sealants.
C1330-02................ Cylindrical Sealant Backing for Use with Cold
Liquid Applied Sealants.
D1056-07................ Specification for Flexible Cellular Materials—
Sponge or Expanded Rubber.
E84-07.........cc...... Surface Burning Characteris tics of Building
Materials.
C. Sealant, Waterproofing and Restoration Institute (SWRI).

The Professionals’ Guide
PART 2 - PRODUCTS
2.1 SEALANTS:

A. S-1:
1. ASTM C920, polyurethane or polysulfide.
2. Type M.
3. Class 25.
4. Grade NS.
5. Shore A hardness of 20-40

B. S-2:
1. ASTM C920, polyurethane or polysulfide.
2. Type M.
3. Class 25.
4. Grade P.
5. Shore A hardness of 25-40.

C.S-3:
1. ASTM C920, polyurethane or polysulfide.
2. Type S.
3. Class 25, joint movement range of plus or minus 50 percent.
4. Grade NS.
5. Shore A hardness of 15-25.
6. Minimum elongation of 700 percent.

D. S-4;
1. ASTM C920 polyurethane or polysulfide.

Joint Sealants
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2. Type S.
3. Class 25.
4. Grade NS.
5. Shore A hardness of 25-40.
E. S-5:
1. ASTM C920, polyurethane or polysulfide.
2. Type S.
3. Class 25.
4. Grade P.
5. Shore hardness of 15-45.
F. S-6:
1. ASTM C920, silicone, neutral cure.
2. Type S.
3. Class: Joint movement range of plus 100 percent to minus 50 percent.
4. Grade NS.
5. Shore A hardness of 15-20.
6. Minimum elongation of 1200 percent.
G. S-7:
1. ASTM C920, silicone, neutral cure.
2. Type S.
3. Class 25.
4. Grade NS.
5. Shore A hardness of 25-30.
6. Structural glazing application.
H. S-8:
. ASTM C920, silicone, acetoxy cure.
. Type S.
. Class 25.
. Grade NS.
. Shore A hardness of 25-30.

. Structural glazing application.

. ASTM C920 silicone.

. Type S.

. Class 25.

. Grade NS.

. Shore A hardness of 25-30.

0]
A W NP OO O RM®NPR
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6. Non-yellowing, mildew resistant.
J. S-10:
1. ASTMC C920, coal tar extended fuel resistance po lyurethane.
2. Type M/S.
3. Class 25.
4. Grade P/INS.
5. Shore A hardness of 15-20.
K. S-11:
1. ASTM C920 polyurethane.
2. Type M/S.
3. Class 25.
4. Grade P/NS.
5. Shore A hardness of 35 to 50.
L. S-12:
1. ASTM C920, polyurethane.
2. Type M/S.
3. Class 25, joint movement range of plus or minus 50 percent.
4. Grade P/INS.
5. Shore A hardness of 25 to 50.
2.2 CAULKI NG COVPOUND:
A. C-1: ASTM C834, acrylic latex.
B. C-2: One component acoustical caulking, non dryi ng, non hardening,
synthetic rubber.
2.3 COLOR
A. Color of sealants for other locations shall be | ight gray or aluminum,
unless specified otherwise.
B. Caulking shall be light gray or white, unless sp ecified otherwise.
2.4 JO NT SEALANT BACKI NG

A. General: Provide sealant backings of material an d type that are
nonstaining; are compatible with joint substrates, sealants, primers,
and other joint fillers; and are approved for appli cations indicated by
sealant manufacturer based on field experience and laboratory testing.

B. Cylindrical Sealant Backings: ASTM C1330, of typ e indicated below and
of size and density to control sealant depth and ot herwise contribute

to producing optimum sealant performance:
1. Type C: Closed-cell material with a surface skin

Joint Sealants
079200-5
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C. Elastomeric Tubing Sealant Backings: Neoprene, b utyl, EPDM, or silicone
tubing complying with ASTM D1056, nonabsorbent to w ater and gas, and
capable of remaining resilient at temperatures down to minus 32 °C
(minus 26  °F). Provide products with low compression set and o f size and
shape to provide a secondary seal, to control seala nt depth, and

otherwise contribute to optimum sealant performance

D. Bond-Breaker Tape: Polyethylene tape or other pl astic tape recommended
by sealant manufacturer for preventing sealant from adhering to rigid,
inflexible joint-filler materials or joint surfaces at back of joint
where such adhesion would result in sealant failure . Provide self-

adhesive tape where applicable.
2.5 FILLER
A. Mineral fiber board: ASTM C612, Class 1.
B. Thickness same as joint width.
C. Depth to fill void completely behind back-up rod
2.6 PRI MER
A. As recommended by manufacturer of caulking or se alant material.
B. Stain free type.
2.7 CLEANERS- NON POURQUS SURFACES:

A. Chemical cleaners acceptable to manufacturer of sealants and sealant
backing material, free of oily residues and other s ubstances capable of
staining or harming joint substrates and adjacent n on-porous surfaces
and formulated to promote adhesion of sealant and s ubstrates.

PART 3 - EXECUTI ON
3.1 | NSPECTI ON:
A. Inspect substrate surface for bond breaker conta mination and unsound
materials at adherent faces of sealant.
B. Coordinate for repair and resolution of unsound substrate materials.
C. Inspect for uniform joint widths and that dimens ions are within
tolerance established by sealant manufacturer.
3. 2 PREPARATI ONS:

A. Prepare joints in accordance with manufacturer's instructions and SWRI.

B. Clean surfaces of joint to receive caulking or s ealants leaving joint
dry to the touch, free from frost, moisture, grease , oil, wax, lacquer
paint, or other foreign matter that would tend to d estroy or impair
adhesion.

Joint Sealants
079200-6
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1. Clean porous joint substrate surfaces by brushin

cleaning, mechanical abrading, or a combination of

produce a clean, sound substrate capable of develop

with joint sealants.

2. Remove loose particles remaining from above clea
vacuuming or blowing out joints with oil-free compr
joint surfaces include the following:

a. Concrete.
b. Masonry.
c. Unglazed surfaces of ceramic tile.

3. Remove laitance and form-release agents from con

4. Clean nonporous surfaces with chemical cleaners
do not stain, harm substrates, or leave residues ca
interfering with adhesion of joint sealants.

a. Metal.
b. Glass.
c. Porcelain enamel.
d. Glazed surfaces of ceramic tile.
C. Do not cut or damage joint edges.
D. Apply masking tape to face of surfaces adjacent
applying primers, caulking, or sealing compounds.

1. Do not leave gaps between ends of sealant backin

2. Do not stretch, twist, puncture, or tear sealant

3. Remove absorbent sealant backings that have beco
sealant application and replace them with dry mater

E. Apply primer to sides of joints wherever require
manufacturer's printer instructions.

1. Apply primer prior to installation of back-up ro
tape.

2. Use brush or other approved means that will reac
joints.

F. Take all necessary steps to prevent three sided
3. 3 BACKI NG | NSTALLATI ON:
A. Install back-up material, to form joints enclose
required for specified depth of sealant.
B. Where deep joints occur, install filler to fill
up rod and position the rod at proper depth.

Joint Sealants
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C. Cut fillers installed by others to proper depth
back-up rod and sealants.

D. Install back-up rod, without puncturing the mate
depth, within plus or minus 3 mm (1/8 inch) for sea
specified.

E. Where space for back-up rod does not exist, inst
strip at bottom (or back) of joint so sealant bonds
opposing surfaces.

F. Take all necessary steps to prevent three sided

3.4 SEALANT DEPTHS AND GEQOVETRY:

A. At widths up to 6 mm (1/4 inch), sealant depth e

B. At widths over 6 mm (1/4 inch), sealant depth 1/
(1/2 inch) maximum depth at center of joint with se
center of joint approximately 1/2 of depth at adhes

3.5 | NSTALLATI ON:

A. General:

1. Apply sealants and caulking only when ambient te

VAMC WADE PARK CLEVELAND
Project No. 541-15-203
Provide Process Loop Tie-Ins

for installation of

rial, to a uniform

lant depths

all bond breaker tape

only to two
adhesion of sealants.
qual to width.
2 of width up to 13 mm

alant thickness at

ion surface.

mperature is between

5 degrees C and 38 degrees C (40 and 100 degrees F).

2. Do not use polysulfide base sealants where seala

fumes from bituminous materials, or where water vap

contact with cementitious materials may be present.

3. Do not use sealant type listed by manufacture as

use in locations specified.

4. Apply caulking and sealing compound in accordanc

manufacturer's printer instructions.

. Fill joints solidly with compound and finish com

. Tool joints to concave surface unless shown or s

o N o O

. Finish paving or floor joints flush unless joint
detailed.
9. Apply compounds with nozzle size to fit joint wi
10. Test sealants for compatibility with each other
only compatible sealant.
B. For application of sealants, follow requirements
specified otherwise.
C. Where gypsum board partitions are of sound rated

barrier construction, follow requirements of ASTM C

Joint Sealants
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cut-outs and intersections with the adjoining const

specified otherwise.

1. Apply a 6 mm (1/4 inch) minimum bead of sealant
(tracks), including those used at partition interse
dissimilar wall construction.

2. Coordinate with application of gypsum board to i
immediately prior to application of gypsum board.

3. Partition intersections: Seal edges of face laye
abutting intersecting partitions, before taping and
application of veneer plaster-joint reinforcing.

4. Openings: Apply a 6 mm (1/4 inch) bead of sealan
outs to seal openings of electrical boxes, ducts, p
penetrations. To seal electrical boxes, seal sides

5. Control Joints: Before control joints are instal
in back of control joint to reduce flanking path fo
control joint.

3.6 FIELD QUALITY CONTROL:
A. Inspect joints for complete fill, for absence of
configuration complying with specified requirements

a field adhesion test log.

3.7 CLEANI NG
A. Fresh compound accidentally smeared on adjoining
immediately and rub clean with a solvent as recomme
or sealant manufacturer.
B. After filling and finishing joints, remove maski
C. Leave adjacent surfaces in a clean and unstained
3. 8 LCOCATI ONS:
A. Sanitary Joints:

1. Walls to Plumbing Fixtures: Type S-9

2. Counter Tops to Walls: Type S-9

3. Pipe Penetrations: Type S-9

B. High Temperature Joints over 204 degrees C (400
1. Exhaust Pipes, Flues, Breech Stacks: Type S-7 or
C Interior Caulking:

1. Typical Narrow Joint 6 mm, (1/4 inch) or less at

Components: Type C-1, C-2.

Joint Sealants
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2. Perimeter of Doors, Windows, Access Panels which
Masonry Surfaces: Type C-1, C-2.
3. Joints at Masonry Walls and Columns, Piers, Conc
Exterior Walls: Type C-1, C-2.
4. Exposed Acoustical Joint at Sound Rated Partitio
5. Concealed Acoustic Sealant Type S-4, C-1, C-2.
---END---

Joint Sealants
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SECTI ON 09 22 16
NON- STRUCTURAL METAL FRAM NG

PART 1 - GENERAL

1.1 DESCRI PTI ON
This section specifies steel studs wall systems, ¢
suspended or furred framing, wall furring, fastener
for the screw attachment of gypsum board, plaster b
building boards.

1.2 TERM NOLOGY

A. Description of terms shall be in accordance with
ASTM C841 and as specified.

B. Underside of Structure Overhead: In spaces where
joists are shown, the underside of structure overhe
underside of the floor or roof construction support
or bar joists. In interstitial spaces with walk-on
of the walk-on floor is the underside of structure

C. Thickness of steel specified is the minimum bare
thickness.

1.3 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP
AND SAMPLES.

B. Manufacturer's Literature and Data:

1. Studs, runners and accessories.
2. Hanger inserts.
3. Channels (Rolled steel).
4. Furring channels.
5. Screws, clips and other fasteners.
C. Shop Drawings:
1. Typical ceiling suspension system.
2. Typical metal stud and furring construction syst
around openings and corner details.
3. Typical shaft wall assembly
4. Typical fire rated assembly and column fireproof

of construction same as that used in fire rating te

D. Test Results: Fire rating test designation, each
for each assembly.

1.4 DELI VERY, | DENTIFI CATI ON, HANDLI NG AND STORAGE

In accordance with the requirements of ASTM C754.

Non-Structural Metal Framing

092216-1

eiling or soffit
s, and accessories
ases or other

ASTM C754, ASTM C11,

steel trusses or bar
ad shall be the
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floors the underside
overhead.
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1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.
B. American Society For Testing And Materials (ASTM
A641-09................. Zinc-Coated (Galvanized) Ca
C11-10.....cccccnnnnns Terminology Relating to Gyp

VAMC WADE PARK CLEVELAND
Project No. 541-15-203
Provide Process Loop Tie-Ins

s specification to the
in the text by the

rbon Steel Wire
sum and Related

Building Materials and Systems

C635-07....ccevvvneenens Manufacture, Performance, a

nd Testing of Metal

Suspension System for Acoustical Tile and Lay-in

Panel Ceilings

ng Suspension Systems

g Members
ng Members to Receive

Screw-Attached Gypsum Panel Products

thing and Furring

C636-08........cc....... Installation of Metal Ceili
for Acoustical Tile and Lay-in Panels
C645-09.......ccceenne Non-Structural Steel Framin
C754-11.......cccc... Installation of Steel Frami
C841-03(R2008).......... Installation of Interior La
C954-10.....c.cceeeennne Steel Drill Screws for the

Application of Gypsum

Panel Products or Metal Plaster Bases to Steel
Studs from 0.033 in. (0.84 mm) to 0.112 in.

(2.84 mm) in Thickness

E580-11............ee Application of Ceiling Susp

ension Systems for

Acoustical Tile and Lay-in Panels in Areas
Requiring Moderate Seismic Restraint.

PART 2 - PRODUCTS
2.1 PROTECTI VE COATI NG
Galvanize steel studs, runners (track), rigid (hat
channels, "Z" shaped furring channels, and resilien
with coating designation of G-60 minimum, per ASTM
2.2 STEEL STUDS AND RUNNERS ( TRACK)
A. ASTM C645, modified for thickness specified and
1. Use ASTM A525 steel, 0.8 mm (0.0329-inch) thick
2. Runners same thickness as studs.
B. Provide not less than two cutouts in web of each
mm (12 inches) from each end, and intermediate cuto
600 mm (24-inch) centers.
C. Doubled studs for openings and studs for support
backer-board.
D. Studs 3600 mm (12 feet) or less in length shall

Non-Structural Metal Framing
092216-2

section) furring
t furring channels,
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2.3 FURRI NG CHANNELS
A. Rigid furring channels (hat shape): ASTM C645.
B. Resilient furring channels:
1. Not less than 0.45 mm (0.0179-inch) thick bare m
2. Semi-hat shape, only one flange for anchorage wi
slotted on anchorage side, channel web leg on other
fastener surface but shall not contact anchorage su
channel leg is attached to.

2.4 FASTENERS, CLIPS, AND OTHER METAL ACCESSORI ES

A. ASTM C754, except as otherwise specified.

B. For fire rated construction: Type and size same
test.

C. Fasteners for steel studs thicker than 0.84 mm (
ASTM C954 steel drill screws of size and type recom
manufacturer of the material being fastened.

D. Clips: ASTM C841 (paragraph 6.11), manufacturer
used in lieu of tie wire shall have holding power e
provided by the tie wire for the specific applicati

E. Power Actuated Fasteners: Type and size as recom
manufacturer of the material being fastened.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON CRI TERI A

A. Where fire rated construction is required for wa
columns, beams and floor-ceiling assemblies, the co
same as that used in fire rating test.

B. Construction requirements for fire rated assembl
be as shown and specified, the provisions of the Sc
of ASTM C754 and ASTM C841 regarding details of con
apply.

3.2 I NSTALLI NG STUDS

A. Install studs in accordance with ASTM C754, exce
specified.

B. Space studs not more than 610 mm (24 inches) on

C. Cut studs 6 mm to 9 mm (1/4 to 3/8-inch) less th
structure overhead when extended to underside of st

D. Where studs are shown to terminate above suspend
bracing as shown or extend studs to underside of st

E. Extend studs to underside of structure overhead
partitions, smoke partitions, shafts, and sound rat
insulated exterior wall furring.

Non-Structural Metal Framing
092216-3
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F. Openings:

1. Frame jambs of openings in stud partitions and f
placed back to back or as shown.

2. Fasten back to back studs together with 9 mm (3/
pan head screws at not less than 600 mm (two feet)
staggered along webs.

3. Studs fastened flange to flange shall have splic
sides approximately 50 X 75 mm (2 by 3 inches) scre
with two screws in each stud. Locate splice plates
inches) on center between runner tracks.

G. Fastening Studs:

1. Fasten studs located adjacent to partition inter
studs at jambs of openings to flange of runner trac
through each end of each stud and flange of runner.

2. Do not fasten studs to top runner track when stu
underside of structure overhead.

H. Chase Wall Partitions:

1. Locate cross braces for chase wall partitions to
installation of pipes, conduits, carriers and simil

2. Use studs or runners as cross bracing not less t
inches wide).

VAMC WADE PARK CLEVELAND
Project No. 541-15-203
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urring with two studs

8-inch) long Type S
on center,

e plates on both
wed to each stud
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sections, corners and

ks with two screws

ds extend to
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ar items.
han 63 mm (2-1/2

3.3 I NSTALLI NG WALL FURRI NG FOR FI NI SH APPLI ED TO ONE SI DE ONLY

A. In accordance with ASTM C754, or ASTM C841 excep
or shown.
B. Wall furring-Stud System:

1. Framed with 63 mm (2-1/2 inch) or narrower studs
on center.

2. Brace as specified in ASTM C754 for Wall Furring
with sections or runners or studs placed horizontal
than three foot vertical intervals on side without

3. Securely fasten braces to each stud with two Typ
at each bearing.

C. Direct attachment to masonry or concrete; rigid
channels:

1. Install rigid (hat section) furring channels at
center, horizontally or vertically.

2. Install "Z" furring channels vertically spaced n
(24 inches) on center.

3. At corners where rigid furring channels are posi
provide mitered joints in furring channels.

Non-Structural Metal Framing
092216-4
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4. Ends of spliced furring channels shall be nested
(8 inches).

5. Fasten furring channels to walls with power-actu
hardened steel concrete nails. Where channels are s
two fasteners in each flange.

6. Locate furring channels at interior and exterior
accordance with wall finish material manufacturers
instructions. Locate "Z" channels within 200 mm (4

D. Installing Wall Furring-Bracket System: Space fu
than 400 mm (16 inches) on center.
3.4 I NSTALLI NG SUPPORTS REQUI RED BY OTHER TRADES
A. Provide for attachment and support of electrical
laboratory or heating fixtures, recessed type plumb
accessories, access panel frames, wall bumpers, woo
partitions, dressing booth partitions, urinal scree
tackboards, wall-hung casework, handrail brackets,
extinguisher cabinets and other items like auto doo
door operators supported by stud construction.
B. Provide additional studs where required. Instal
or special metal shapes as required, securely faste
3.5 TOLERANCES
A. Fastening surface for application of subsequent
more than 3 mm (1/8-inch) from the layout line.
B. Plumb and align vertical members within 3 mm (1/
C. Level or align ceilings within 3 mm (1/8-inch.)
---END---

Non-Structural Metal Framing
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SECTION 09 91 00
PAI NTI NG

PART 1- GENERAL
1.1 DESCRI PTI ON
A. Section specifies field painting.
1.2 SUBM TTALS
A. Submit in accordance with Section 01 33 23, SHOP
AND SAMPLES.
B. Manufacturer's Literature and Data:
Before work is started, submit manufacturer's liter
Master Painters Institute (MPI) "Approved Product L
label, product name and product code as of the date
will be used to determine compliance with the submi
this specification.
C. Manufacturers' Certificates indicating complianc
requirements:
1. Manufacturer's paint substituted for Federal Spe
or exceeds performance of paint specified.
1.3 DELI VERY AND STORAGE
A. Deliver materials to site in manufacturer's seal
show following:
1. Name of manufacturer.
2. Product type.
3. Batch number.
4. Instructions for use.
5. Safety precautions.
B. In addition to manufacturer's label, provide a |
following:
1. Federal Specification Number, where applicable,
2. Surface upon which material is to be applied.
3. If paint or other coating, state coat types; pri
C. Maintain space for storage, and handling of pain
equipment in a neat and orderly condition to preven
combustion from occurring or igniting adjacent item
D. Store materials at site at least 24 hours before
between 18 and 30 degrees C (65 and 85 degrees F).
1.4 APPLI CABLE PUBLI CATI ONS
A. Publications listed below form a part of this sp
referenced. Publications are referenced in the text
only.

Painting
099100-1
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B. American Conference Of Governmental Industrial H
ACGIH TLV-BKLT-1992.....Threshold Limit Values (TLV

VAMC WADE PARK CLEVELAND
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ygienists (ACGIH):
) for Chemical

Substances and Physical Agents and Biological

Exposure Indices (BEIs)
ACGIH TLV-DOC........... Documentation of Threshold

Limit Values and

Biological Exposure Indices, (Sixth Edition)

C. American National Standards Institute (ANSI):
A13.1-96.....ccceennne Scheme for the Identificati

D. American Society for Testing and Materials (ASTM
D260-86.......... Boiled Linseed Oll

E. Commercial Iltem Description (CID):
A-A-1555................ Water Paint, Powder (Cement

Colors) (WPC) (cancelled)

A-A-3120.......ccce..... Paint, For Swimming Pools (
F. Federal Specifications (Fed Spec):

TT-P-1411A.............. Paint, Copolymer-Resin, Cem

on of Piping Systems

itious, White and

RF) (cancelled)

entitious (For

Waterproofing Concrete and Masonry Walls) (CEP)

G. Master Painters Institute (MPI):

No. 1-04.......ccuvveeee Aluminum Paint (AP)

No. 4-04................ Interior/ Exterior Latex Bl

No. 5-04.......ccuvveeee Exterior Alkyd Wood Primer

No. 7-04................ Exterior Oil Wood Primer

No. 8-04..........uueue. Exterior Alkyd, Flat MPI GlI

No. 9-04.......cc.uveee Exterior Alkyd Enamel MPI G

No. 10-04............... Exterior Latex, Flat (AE)

No. 11-04............... Exterior Latex, Semi-Gloss

No. 18-04............... Organic Zinc Rich Primer

No. 22-04............... Aluminum Paint, High Heat (

(HR)

No. 26-04............... Cementitious Galvanized Met

No. 27-04............... Exterior / Interior Alkyd F

No. 31-04............... Polyurethane, Moisture Cure

No. 36-04............... Knot Sealer

No. 43-04............... Interior Satin Latex, MPI G

No. 44-04............... Interior Low Sheen Latex, M

No. 45-04............... Interior Primer Sealer

No. 46-04............... Interior Enamel Undercoat

No. 47-04............... Interior Alkyd, Semi-Gloss,

No. 48-04............... Interior Alkyd, Gloss, MPI

No. 49-04............... Interior Alkyd, Flat, MPI G
Painting
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No.
No.
No.
No.
No.
No.

No.

No.

No.

No.

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

No.

No.
No.

50-04......cc...... Interior Latex Primer Seale
51-04......cccc..... Interior Alkyd, Eggshell, M
52-04.....ccccc. Interior Latex, MPI Gloss L
53-04.....cceeennne Interior Latex, Flat, MPI G
54-04............... Interior Latex, Semi-Gloss,
59-04......ccce.... Interior/Exterior Alkyd Por
Gloss (FE)
60-04............... Interior/Exterior Latex Por
Gloss
66-04............... Interior Alkyd Fire Retarda
Approved) (FC)
67-04............... Interior Latex Fire Retarda
Approved) (FR)
68-04............... Interior/ Exterior Latex Po
Gloss
71-04............... Polyurethane, Moisture Cure
74-04............... Interior Alkyd Varnish, Sem
77-04............... Epoxy Cold Cured, Gloss (EC
79-04............... Marine Alkyd Metal Primer
90-04.....cccee.. Interior Wood Stain, Semi-T
91-04....cceeennne Wood Filler Paste
94-04............... Exterior Alkyd, Semi-Gloss
95-04.....ccuveee. Fast Drying Metal Primer
98-04.......cc...... High Build Epoxy Coating
101-04.............. Epoxy Anti-Corrosive Metal
108-04.............. High Build Epoxy Coating, L
114-04.............. Interior Latex, Gloss (LE)
119-04.............. Exterior Latex, High Gloss
135-04.............. Non-Cementitious Galvanized
138-04.............. Interior High Performance L
(LF)
139-04.............. Interior High Performance L
(LL)
140-02.............. Interior High Performance L
141-04.............. Interior High Performance L
Level 5

H. Steel Structures Painting Council (SSPC):

SSPC SP 1-00............ Solvent Cleaning

SSPC SP 2-00............ Hand Tool Cleaning

SSPC SP 3-00............ Power Tool Cleaning
Painting
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PART 2 - PRODUCTS
2.1 MATERI ALS
A. Interior Satin Latex: MPI 43.
B. Interior Low Sheen Latex: MPI 44.
C. Interior Primer Sealer: MPI 45.
D. Interior Enamel Undercoat: MPI 47.
E. Interior Latex Primer Sealer: MPI 50.
F. Interior Latex, MPI Gloss Level 3 (LE): MPI 52.

G. Interior Latex, Semi-Gloss, MPI Gloss Level 5 ( LE): MPI 54,
2.2 PAINT PROPERTI ES
A. Use ready-mixed (including colors) paints having metallic powders packaged
separately and paints requiring specified additives .
B. Where no requirements are given in the reference d specifications for
primers, use primers with pigment and vehicle, comp atible with substrate

and finish coats specified.
2.3 REGULATORY REQUI REMENTS
A. Paint materials shall conform to the restriction s of the local
Environmental and Toxic Control jurisdiction.
1. Volatile Organic Compounds (VOC): VOC content of paint materials shall
not exceed local, state or district requirements.
2. Lead-Base Paint:

a. Comply with Section 410 of the Lead-Based Paint Poisoning Prevention
Act, as amended, and with implementing regulations promulgated by
Secretary of Housing and Urban Development.

b. Regulations concerning prohibition against use o f lead-based paint
in federal and federally assisted construction, or rehabilitation of
residential structures are set forth in Subpart F, Title 24, Code of
Federal Regulations, Department of Housing and Urba n Development.

3. Asbestos: Materials shall not contain asbestos.

4. Chromate, Cadmium, Mercury, and Silica: Material s shall not contain
zinc-chromate, strontium-chromate, Cadmium, mercury or mercury
compounds or free crystalline silica.

5. Human Carcinogens: Materials shall not contain a ny of the ACGIH-BKLT
and ACGHI-DOC confirmed or suspected human carcinog ens.

6. Comply with the Regional Ozone Transport Commiss ion (OTC) regulations

regarding Volatile Organic Content (VOC).
PART 3 - EXECUTI ON
3.1 JOB CONDI TI ONS

A. Safety: Observe required safety regulations and manufacturer's warning and
instructions for storage, handling and application of painting materials.
Painting
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1. Take necessary precautions to protect personnel
hazards due to falls, injuries, toxic fumes, fire,
harm.

2. Deposit soiled cleaning rags and waste materials
approved for that purpose. Dispose of such items of
each days work.

B. Atmospheric and Surface Conditions:

1. Do not apply coating when air or substrate condi
a. Less than 3 degrees C (5 degrees F) above dew po
b. Below 10 degrees C (50 degrees F) or over 35 deg

F), unless specifically pre-approved by the Contrac
the product manufacturer. Under no circumstances sh
conditions exceed manufacturer recommendations.

2. Maintain interior temperatures until paint dries

3. 2 SURFACE PREPARATI ON
A. Method of surface preparation is optional, provi
painting produce solid even color and texture speci
B. General:

1. Remove prefinished items not to be painted such
escutcheon plates, hardware, trim, and similar item
after paint is dried.

2. Remove items for reinstallation and complete pai
adjacent areas when item or adjacent surface is not
finish is different.

3. See other sections of specifications for specifi
and prime coat.

4. Clean surfaces for painting with materials and m
substrate and specified finish. Remove any residue
cleaning agents used. Do not use solvents, acid, or
and masonry.

C. Gypsum Plaster and Gypsum Board:

1. Remove efflorescence, loose and chalking plaster
materials.

2. Remove dust, dirt, and other deterrents to paint

3. Fill holes, cracks, and other depressions with C
Gypsum (Spackling Compound) finished flush with adj
texture to match texture of adjacent surface. Patch
(1-inch) in diameter as specified in Section for pl
board.

Painting
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3. 3 PAINT PREPARATI ON

A. Thoroughly mix painting materials to ensure unif
dispersion of pigment and uniform composition.

B. Do not thin unless necessary for application and
for body and prime coats. Use materials and quantit
specified in manufacturer's printed instructions.

C. Remove paint skins, then strain paint through co
remove lumps and other particles.

D. Mix two component and two part paint and those r

a manner as to uniformly blend as specified in manu

instructions unless specified otherwise.

E. For tinting required to produce exact shades spe
recommended by the paint manufacturer.

3.4 APPLI CATI ON

A. Start of surface preparation or painting will be
of the surface as satisfactory for the application

B. Unless otherwise specified, apply paint in three
finish. When two coats applied to prime coat are th
applied over primer is body coat and second coat is

C. Apply each coat evenly and cover substrate compl

D. Allow not less than 48 hours between application
except as allowed by manufacturer's printed instruc

Resident Engineer.

E. Finish surfaces to show solid even color, free f
brushmarks, laps, holidays, or other defects.

F. Apply by brush, roller or spray, except as other

G. Do not spray paint in existing occupied spaces u

Engineer, except in spaces sealed from existing occ

1. Apply painting materials specifically required b
applied by spraying.

2. In areas, where paint is applied by spray, mask
polyethylene, or similar air tight material with ed
continuously sealed including items specified in WO
motors, controls, telephone, and electrical equipme
sterilizes and other recessed equipment and similar

H. Do not paint in closed position operable items s
panels, window sashes, overhead doors, and similar
roll-up doors and shutters.

Painting
099100-6

VAMC WADE PARK CLEVELAND
Project No. 541-15-203
Provide Process Loop Tie-Ins

ormity of color, complete

when finish paint is used
ies for thinning as

mmercial paint strainer to

equiring additives in such
facturer's printed

cified, use color pigment

construed as acceptance
of materials.

coats; prime, body, and
e same, first coat
finish coat.

etely.

of succeeding coats,
tions, and approved by

rom runs, lumps,

wise specified.

nless approved by Resident
upied spaces.
y manufacturer to be

or enclose with
ges and seams
RK NOT PAINTED,
nt, fronts of
prefinished items.
uch as access doors and
items except overhead



FINAL BID SUBMITTAL
FOR CONSTRUCTION
05/08/14

3.5 PRI ME PAI NTI NG
A. After surface preparation prime surfaces before

finish coats, except as otherwise specified.

B. Spot prime and apply body coat to damaged and ab
before applying succeeding coats.
F. Gypsum Board and Hardboard:

1. Surfaces scheduled to have MPI Gloss Level 1 LE)
Latex, MPI Gloss Level 3 (LE)) MPI 54 (Interior Lat
Gloss Level 5 (LE)) MPI 114 (Interior Latex, Gloss
finish: Use (Interior Latex, MPI Gloss Level 3 (LE)
Latex, MPI Gloss Level 3 (LE)) MPI 54 (Interior Lat
Gloss Level 5 (LE)) MPI 114 (Interior Latex, Gloss
respectively.

2. Primer: MPI 50(Interior Latex Primer Sealer.

3.6 | NTERI OR FI NI SHES
A. Apply following finish coats over prime coats in
B. Gypsum Board:

1. One coat of MPI 45 (Interior Primer Sealer) plus
(Interior High Performance Latex, MPI Gloss level 3

2. Two coats of MPI 138 (Interior High Performance
2 (LF)).

3. One coat of MPI 45 (Interior Primer Sealer) plus
(Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE)
(Interior Latex, Gloss (LE) and (LG)).

4. One coat of MPI 45 (Interior Primer Sealer) plus
(Interior Alkyd Gloss (AK)).

C. Plaster:

1. One coat of MPI 45 (Interior Primer Sealer) or M
Primer Sealer) plus one coat of MPI 139 (Interior H
Latex, MPI Gloss level 3 (LL)).

2. Two coats of MPI 51 (Interior Alkyd, Eggshell) (

3. One coat of MPI 45 (Interior Primer Sealer) or M
Primer Sealer) plus one coat of 139 (Interior High
MPI Gloss level 3 (LL)).

4. One coat MPI 101 (Cold Curing Epoxy Prime (EC)).

3.7 REFI NI SHI NG EXI STI NG PAI NTED SURFACES
A. Clean, patch and repair existing surfaces as spe
preparation.
B. Remove and reinstall items as specified under su

Painting
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C. Remove existing finishes or apply separation coa
compatible coatings from having contact.

D. Patched or Replaced Areas in Surfaces and Compon
body coats as specified for new work to repaired ar
components.

E. Except where scheduled for complete painting app
surface to nearest break in plane, such as corner,

F. In existing rooms and areas where alterations oc
stained and natural finished wood retouch abraded s
entire surface one coat of MPI 31 (Polyurethane, Mo
Gloss).

G. Refinish areas as specified for new work to matc
specified or scheduled otherwise.

H. Coat knots and pitch streaks showing through old
Sealer) before refinishing.

I. Sand or dull glossy surfaces prior to painting.

J. Sand existing coatings to a feather edge so that
and existing finish will not show in finished work.

3.8 PAINT COLCR
A. Color and gloss of finish coats to match existin
B. Coat Colors:
1. Color of priming coat: Lighter than body coat.
2. Color of body coat: Lighter than finish coat.
3. Color prime and body coats to not show through t
mask surface imperfections or contrasts.

VAMC WADE PARK CLEVELAND
Project No. 541-15-203
Provide Process Loop Tie-Ins
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3.9 MECHANI CAL AND ELECTRI CAL WORK FI ELD PAI NTI NG SCHEDULE

A. Field painting of mechanical and electrical cons
touching-up abraded shop prime coats, and applying
coats to materials and equipment if not factory fin
scheduled to be finished.

B. Paint various systems specified in Divisions 2,

C. Paint after tests have been completed.

D. Omit prime coat from factory prime-coated items.

E. Finish painting of mechanical and electrical equ
when located in interstitial spaces, above suspende
concealed areas such as pipe and electric closets,
tunnels, trenches, attics, roof spaces, shafts and
electrical conduit containing feeders 600 volts or

F. Color:

1. Paint items to match surrounding surfaces.

Painting
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3. 10 I DENTITY PAI NTI NG SCHEDULE

A. Identify designated service in accordance with A NSI A13.1, unless
specified otherwise, on exposed piping, piping abov e removable ceilings,
piping in accessible pipe spaces, interstitial spac es, and piping behind
access panels.

1. Legend may be identified using 2.1 G options or by stencil
applications.

2. Apply legends adjacent to changes in direction, on branches, where
pipes pass through walls or floors, adjacent to ope rating accessories
such as valves, regulators, strainers and cleanouts a minimum of 12 000
mm (40 feet) apart on straight runs of piping. Iden tification next to
plumbing fixtures is not required.

3. Locate Legends clearly visible from operating po sition.

4. Use arrow to indicate direction of flow.

5. Identify pipe contents with sufficient additiona | details such as
temperature, pressure, and contents to identify pos sible hazard. Insert
working pressure shown on drawings where asterisk a ppears for High,

Medium, and Low Pressure designations as follows:
a. High Pressure - 414 kPa (60 psig) and above.
b. Medium Pressure - 104 to 413 kPa (15 to 59 psig)
c. Low Pressure - 103 kPa (14 psig) and below.

6. Legend name in full or in abbreviated form as fo llows:
COLOR OF COLOR OF COLOR OF LEGEND
PIPING EXPOSED PIPING BACKGROUND LETTERS ABBREVIATIONS

Chilled Water Supply Green White Ch. Wtr Sup
Chilled Water Return Green White Ch. Wtr Ret
Process Chilled Water Supply Green White Proc. C h. Wtr Sup
Process Chilled Water Return Green White Proc. C h. Wtr Ret
Drain Line Green White Drain
Cold Water (Domestic)  White Green White C.W. Dom
Hot Water (Domestic)

Supply White Yellow Black H.W. Dom

Return White Yellow Black H.W. Dom Ret

Tempered Water White Yellow Black Temp. Witr
Fire Protection Water

Sprinkler Red White Auto Spr

Standpipe Red White Stand

Sprinkler Red White Drain

Painting
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7. Electrical Conduits containing feeders over 600
using 50 mm (2 inch) high black numbers and letters
voltage class rating. Provide legends where conduit
and floors and at maximum 6100 mm (20 foot) interva
labels with yellow background with black border and

Voltage Class, 5000, 15000, or 25000.

8. See applicable Sections for methods of identific

abbreviations of the following:

a. Conduits containing high voltage feeders over 60

B. Fire and Smoke Partitions:

1. Identify partitions above ceilings on both sides

within shafts in letters not less than 64 mm (2 1/2
2. Stenciled message: "SMOKE PARTITION" or, "FIRE P

applicable.

3. Locate not more than 6100 mm (20 feet) on center
partitions, and with a least one message per room o

partition.

4. Use semigloss paint of color that contrasts with

C. Identify columns in interstitial space:

1. Apply stenciled number and letters to correspond

and lettering shown.

2. Paint numbers and letters 100 mm (4 inches) high

inches) below overhead structural slab.
3. Apply on four sides of interior columns and on i

exterior wall columns.
4, Color:

a. Use black on concrete columns.

b. Use white or contrasting color on steel columns.

3. 11 PROTECTI ON CLEAN UP, AND TOUCH- UP

A. Protect work from paint droppings and spattering

cloths, removal of items or by other approved metho

B. Upon completion, clean paint from hardware, glas
items not required to be painted of paint drops or

C. Before final inspection, touch-up or refinished
solid even color and finish texture, free from defe

damaged or discolored.

---END---

Painting
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SECTION 23 05 11
COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL
1.1 DESCRIPTION
A. The requirements of this Section apply to all sections of Division 23.

B. Definitions:

1. Exposed: Piping, ductwork, and equipment exposed to view in finished
rooms.

2. Option or optional: Contractor®s choice of an alternate material or
method.

3. COR: Contracting Officer’s Representative.

1.2 RELATED WORK

Mmoo O W >

Section 01 00 00, GENERAL REQUIREMENTS.

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
Section 07 84 00, FIRESTOPPING.

Section 07 92 00, JOINT SEALANTS.

Section 09 91 00, PAINTING.

Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.3 QUALITY ASSURANCE
A.

Mechanical, electrical and associated systems shall be safe, reliable,
efficient, durable, easily and safely operable and maintainable, easily
and safely accessible, and in compliance with applicable codes as
specified. The systems shall be comprised of high quality institutional-
class and industrial-class products of manufacturers that are
experienced specialists in the required product lines. All construction
firms and personnel shall be experienced and qualified specialists in
industrial and institutional HVAC or steam boiler plant construction, as
applicable.

. Flow Rate Tolerance for HVAC Equipment: Section 23 05 93, TESTING,

ADJUSTING, AND BALANCING FOR HVAC.

. Equipment Vibration Tolerance:

1. After HVAC air balance work is completed and permanent drive sheaves
are in place, perform field mechanical balancing and adjustments
required to meet the specified vibration tolerance.

. Products Criteria:

1. Standard Products: Material and equipment shall be the standard
products of a manufacturer regularly engaged in the manufacture of
the products for at least 3 years. The design, model and size of each
item shall have been in satisfactory and efficient operation on at
least three installations for approximately three years. However,

Common Work Results for HVAC
23 0511 - 1
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digital electronics devices, software and systems such as controls,
instruments, computer work station, shall be the current generation
of technology and basic design that has a proven satisfactory service
record of at least three years. See other specification sections for
any exceptions.

All items furnished shall be free from defects that would adversely
affect the performance, maintainability and appearance of individual
components and overall assembly.

Conform to codes and standards as required by the specifications.
Conform to local codes, if required by local authorities such as the
natural gas supplier, if the local codes are more stringent then
those specified. Refer any conflicts to the Contracting Officers
Representative (COR).

Multiple Units: When two or more units of materials or equipment of
the same type or class are required, these units shall be products of
one manufacturer.

Assembled Units: Manufacturers of equipment assemblies, which use
components made by others, assume complete responsibility for the
final assembled product.

. Nameplates: Nameplate bearing manufacturer®s name or identifiable

trademark shall be securely affixed in a conspicuous place on
equipment, or name or trademark cast integrally with equipment,
stamped or otherwise permanently marked on each item of equipment.

. Asbestos products or equipment or materials containing asbestos shall

not be used.

E. Equipment Service Organizations:

1.

HVAC: Products and systems shall be supported by service
organizations that maintain a complete inventory of repair parts and
are located reasonably close to the site.

F. HVAC Mechanical Systems Welding: Before any welding is performed,

contractor shall submit a certificate certifying that welders comply

with the following requirements:

1.

Qualify welding processes and operators for piping according to ASME
"Boiler and Pressure Vessel Code', Section 11X, "Welding and Brazing
Qualifications'.

. Comply with provisions of ASME B31 series '"Code for Pressure Piping".
. Certify that each welder has passed American Welding Society (AWS)

qualification tests for the welding processes involved, and that
certification is current.

G. Execution (Installation, Construction) Quality:

Common Work Results for HVAC
23 05 11 - 2
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1. Apply and install all items in accordance with manufacturer®s written
instructions. Refer conflicts between the manufacturer®s instructions
and the contract drawings and specifications to the COR for
resolution. Provide written hard copies or computer files of
manufacturer’s installation instructions to the COR at least two
weeks prior to commencing installation of any item. Installation of
the item will not be allowed to proceed until the recommendations are
received. Failure to furnish these recommendations is a cause for
rejection of the material.

2. All items that require access, such as for operating, cleaning,

servicing, maintenance, and calibration, shall be easily and safely

accessible by persons standing at floor level, or standing on

permanent platforms, without the use of portable ladders. Examples of

these items include, but are not limited to: all types of valves,

filters and strainers, transmitters, control devices. Prior to

commencing installation work, refer conflicts between this
requirement and contract drawings to the COR for resolution.

3. Provide complete layout drawings required by Paragraph, SUBMITTALS.
Do not commence construction work on any system until the layout
drawings have been approved.

1.4 SUBMITTALS

A

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES, and with requirements in the individual specification
sections.

Contractor shall make all necessary field measurements and
investigations to assure that the equipment and assemblies will meet
contract requirements.

IT equipment is submitted which differs in arrangement from that shown,
provide drawings that show the rearrangement of all associated systems.
Approval will be given only if all features of the equipment and
associated systems, including accessibility, are equivalent to that
required by the contract.

Prior to submitting shop drawings for approval, contractor shall certify
in writing that manufacturers of all major items of equipment have each
reviewed drawings and specifications, and have jointly coordinated and
properly integrated their equipment and controls to provide a complete
and efficient installation.

Upon request by Government, provide lists of previous installations for
selected items of equipment. Include contact persons who will serve as
references, with telephone numbers and e-mail addresses.

Common Work Results for HVAC
23 05 11 - 3
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F. Submittals and shop drawings for interdependent items, containing

J.

applicable descriptive information, shall be furnished together and

complete in a group. Coordinate and properly integrate materials and

equipment in each group to provide a completely compatible and efficient
installation. Final review and approvals will be made only by groups.

Samples: Samples will not be required, except for insulation or where

materials offered differ from specification requirements. Samples shall

be accompanied by full description of characteristics different from
specification. The Government, at the Government’s expense, will perform
evaluation and testing if necessary.

Layout Drawings:

1. Submit complete consolidated and coordinated layout drawings for all
new systems, and for existing systems that are in the same areas.

2. The drawings shall include plan views, elevations and sections of all
systems and shall be on a scale of not less than 1:32 (3/8-inch equal
to one foot). Clearly identify and dimension the proposed locations
of the principal items of equipment. The drawings shall clearly show
locations and adequate clearance for all equipment, piping, valves,
control panels and other items. Show the access means for all items
requiring access for operations and maintenance. Provide detailed
layout drawings of all piping and duct systems.

3. Do not install equipment foundations, equipment or piping until
layout drawings have been approved.

4. In addition, for HVAC systems, provide details of the following:

a. Mechanical equipment rooms.

Interstitial space.

Hangers, inserts, supports, and bracing.

Pipe sleeves.

T o O T

Duct or equipment penetrations of floors, walls, ceilings, or
roofs.

. Manufacturer®s Literature and Data: Submit under the pertinent section

rather than under this section.

1. Equipment and materials identification.

2. Fire-stopping materials.

3. Hangers, inserts, supports and bracing. Provide load calculations for
variable spring and constant support hangers.

4. Wall, floor, and ceiling plates.

HVAC Maintenance Data and Operating Instructions:

Common Work Results for HVAC
23 05 11 - 4
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K.

1. Maintenance and operating manuals in accordance with Section 01 00
00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and
equipment.

2. Provide a listing of recommended replacement parts for keeping in
stock supply, including sources of supply, for equipment. Include in
the listing belts for equipment: Belt manufacturer, model number,
size and style, and distinguished whether of multiple belt sets.

Provide copies of approved HVAC equipment submittals to the Testing,

Adjusting and Balancing Subcontractor.

1.5 APPLICABLE PUBLICATIONS

A

The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

Air Conditioning and Refrigeration Institute (ARI):

430-99. ... Central Station Air-Handling Units

American National Standard Institute (ANSI):

B31.1-2004. ... .. ... ..... Power Piping

Rubber Manufacturers Association (ANSI/RMA):

IP-20-2007. ... ... Drives Using Classical V-Belts and Sheaves

IP-21-1991(1997)........ Drives Using Double-V (Hexagonal) Belts

IP-22-2007. ... ... ..... Drives Using Narrow V-Belts and Sheaves

Air Movement and Control Association (AMCA):

410-96. . . oo Recommended Safety Practices for Air Moving
Devices

American Society of Mechanical Engineers (ASME):
Boiler and Pressure Vessel Code (BPVC):

Section 1-2007.......... Power Boilers

Section 1X-2007......... Welding and Brazing Qualifications

Code for Pressure Piping:

B31.1-2004. ... .. ... _..... Power Piping, with Amendments

American Society for Testing and Materials (ASTM):

A36/A36M-05. ... ... .... Carbon Structural Steel

A575-96(2002) . .. .. ... ... Steel Bars, Carbon, Merchant Quality, M-Grades R
(2002)

E84-07. . . ..., Standard Test Method for Burning Characteristics
of Building Materials

E119-07. .. oo ... Standard Test Method for Fire Tests of Building

Construction and Materials

Common Work Results for HVAC
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H. Manufacturers Standardization Society (MSS) of the Valve and Fittings
Industry, Inc:
SP-58-2002. . .. ... ... .... Pipe Hangers and Supports-Materials, Design and
Manufacture
SP 69-2003. . ... .. ....... Pipe Hangers and Supports-Selection and
Application
SP 127-2001............. Bracing for Piping Systems, Seismic — Wind —
Dynamic, Design, Selection, Application
J. National Electrical Manufacturers Association (NEMA):
MG-1-2006. . - - - . oo oo Motors and Generators
K. National Fire Protection Association (NFPA):
31-06. i Standard for Installation of Oil-Burning
Equipment
B54-06. .. i National Fuel Gas Code
70-08. . .. National Electrical Code
85-07. i Boiler and Combustion Systems Hazard Code
90A-02. . . ... Installation of Air Conditioning and Ventilating
Systems
101-06. « oo i i Life Safety Code

1.6 DELIVERY, STORAGE AND HANDLING

A

B.

Protection of Equipment:

1. Equipment and material placed on the job site shall remain in the
custody of the Contractor until phased acceptance, whether or not the
Government has reimbursed the Contractor for the equipment and
material. The Contractor is solely responsible for the protection of
such equipment and material against any damage.

2. Place damaged equipment in first class, new operating condition; or,
replace same as determined and directed by the COR. Such repair or
replacement shall be at no additional cost to the Government.

3. Protect interiors of new equipment and piping systems against entry
of foreign matter. Clean both inside and outside before painting or
placing equipment in operation.

4. Existing equipment and piping being worked on by the Contractor shall
be under the custody and responsibility of the Contractor and shall
be protected as required for new work.

Cleanliness of Piping and Equipment Systems:

1. Exercise care in storage and handling of equipment and piping
material to be incorporated in the work. Remove debris arising from
cutting, threading and welding of piping.

Common Work Results for HVAC
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2. Piping systems shall be flushed, blown or pigged as necessary to
deliver clean systems.

3. Clean interior of all tanks prior to delivery for beneficial use by
the Government.

4. Contractor shall be fully responsible for all costs, damage, and
delay arising from failure to provide clean systems.

PART 2 - PRODUCTS
2.1 FACTORY-ASSEMBLED PRODUCTS

A

B.

Provide maximum standardization of components to reduce spare part

requirements.

Manufacturers of equipment assemblies that include components made by

others shall assume complete responsibility for final assembled unit.

1. All components of an assembled unit need not be products of same
manufacturer.

2. Constituent parts that are alike shall be products of a single
manufacturer.

3. Components shall be compatible with each other and with the total
assembly for intended service.

4. Contractor shall guarantee performance of assemblies of components,
and shall repair or replace elements of the assemblies as required to
deliver specified performance of the complete assembly.

Components of equipment shall bear manufacturer®s name and trademark,

model number, serial number and performance data on a name plate

securely affixed in a conspicuous place, or cast integral with, stamped
or otherwise permanently marked upon the components of the equipment.

Major items of equipment, which serve the same function, must be the

same make and model. Exceptions will be permitted if performance

requirements cannot be met.

2.2 COMPATIBILITY OF RELATED EQUIPMENT

G.

Equipment and materials installed shall be compatible in all respects
with other items being furnished and with existing items so that the
result will be a complete and fully operational plant that conforms to
contract requirements.

Insulation Resistance: Not less than one-half meg-ohm between stator
conductors and frame, to be determined at the time of final inspection.

2.3 EQUIPMENT AND MATERIALS IDENTIFICATION

A.

Use symbols, nomenclature and equipment numbers specified, shown on the
drawings and shown in the maintenance manuals. ldentification for piping
is specified in Section 09 91 00, PAINTING.

Common Work Results for HVAC
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B. Interior (Indoor) Equipment: Engraved nameplates, with letters not less

D.

than 48 mm (3/16-inch) high of brass with black-filled letters, or rigid

black plastic with white letters specified in Section 09 91 00, PAINTING

permanently fastened to the equipment. Ildentify unit components such as
coils, filters, fans, etc.

Control Items: Label all temperature and humidity sensors, controllers

and control dampers. ldentify and label each item as they appear on the

control diagrams.

Valve Tags and Lists:

1. Valve tags: Engraved black filled numbers and letters not less than
13 mm (1/2-inch) high for number designation, and not less than 6.4
mm(1/4-inch) for service desighation on 19 gage 38 mm (1-1/2 inches)
round brass disc, attached with brass "'S" hook or brass chain.

2. Valve lists: Typed or printed plastic coated card(s), sized 216
mm(8-1/2 inches) by 280 mm (11 inches) showing tag number, valve
function and area of control, for each service or system. Punch
sheets for a 3-ring notebook.

3. Provide detailed plan for each floor of the building indicating the
location and valve number for each valve. ldentify location of each
valve with a color coded thumb tack in ceiling.

2.4 FIRESTOPPING

Section 07 84 00, FIRESTOPPING specifies an effective barrier against
the spread of fire, smoke and gases where penetrations occur for piping
and ductwork. Refer to Section 23 07 11, HVAC INSULATION, for firestop
pipe and duct insulation.

2.5 GALVANIZED REPAIR COMPOUND

Mil. Spec. DOD-P-21035B, paint form.

2.6 HVAC PIPE AND EQUIPMENT SUPPORTS AND RESTRAINTS

A

Pipe Supports: Comply with MSS SP-58. Type Numbers specified refer to
this standard. For selection and application comply with MSS SP-69.

. Attachment to Concrete Building Construction:

1. Concrete insert: MSS SP-58, Type 18.

2. Self-drilling expansion shields and machine bolt expansion anchors:
Permitted in concrete not less than 102 mm (four inches) thick when
approved by the COR for each job condition.

3. Power-driven fasteners: Permitted in existing concrete or masonry not
less than 102 mm (Ffour inches) thick when approved by the COR for
each job condition.

. Attachment to Steel Building Construction:

1. Welded attachment: MSS SP-58, Type 22.

Common Work Results for HVAC
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2. Beam clamps: MSS SP-58, Types 20, 21, 28 or 29. Type 23 C-clamp may
be used for individual copper tubing up to 23mm (7/8-inch) outside
diameter.

D. Attachment to Wood Construction: Wood screws or lag bolts.
E. Hanger Rods: Hot-rolled steel, ASTM A36 or A575 for allowable load
listed in MSS SP-58. For piping, provide adjustment means for

controlling level or slope. Types 13 or 15 turn-buckles shall provide 38

mm (1-1/2 inches) minimum of adjustment and incorporate locknuts.

All-thread rods are acceptable.

Hangers Supporting Multiple Pipes (Trapeze Hangers): Galvanized, cold

formed, lipped steel channel horizontal member, not less than 41 mm by
41 mm (1-5/8 inches by 1-5/8 inches), 2.7 mm (No. 12 gage), designed to
accept special spring held, hardened steel nuts. Not permitted for steam

supply and condensate piping.
1. Allowable hanger load: Manufacturers rating less 91kg (200 pounds).

2. Guide individual pipes on the horizontal member of every other

trapeze hanger with 6 mm (1/4-inch) U-bolt fabricated from steel rod.

Provide Type 40 insulation shield, secured by two 13mm (1/2-inch)

galvanized steel bands, or preinsulated calcium silicate shield for

insulated piping at each hanger.

. Supports for Piping Systems:

1. Select hangers sized to encircle insulation on insulated piping.
Refer to Section 23 07 11, HVAC INSULATION for insulation thickness.
To protect insulation, provide Type 39 saddles for roller type

supports or preinsulated calcium silicate shields. Provide Type 40

insulation shield or preinsulated calcium silicate shield at all

other types of supports and hangers including those for preinsulated
piping.
2. Piping Systems except High and Medium Pressure Steam (MSS SP-58):

a.

oQ =-H O QO O T

Standard clevis hanger: Type 1; provide locknut.
Riser clamps: Type 8.

. Wall brackets: Types 31, 32 or 33.

Roller supports: Type 41, 43, 44 and 46.

. Saddle support: Type 36, 37 or 38.
. Turnbuckle: Types 13 or 15. Preinsulate.

U-bolt clamp: Type 24.

. Copper Tube:

1) Hangers, clamps and other support material in contact with
tubing shall be painted with copper colored epoxy paint,

Common Work Results for HVAC
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plastic coated or taped with non adhesive isolation tape to
prevent electrolysis.
2) For vertical runs use epoxy painted or plastic coated riser
clamps.
3) For supporting tube to strut: Provide epoxy painted pipe straps
for copper tube or plastic inserted vibration isolation clamps.
4) Insulated Lines: Provide pre-insulated calcium silicate shields
sized for copper tube.
Supports for plastic or glass piping: As recommended by the pipe
manufacturer with black rubber tape extending one inch beyond
steel support or clamp.

H. Pre-insulated Calcium Silicate Shields:
1. Provide 360 degree water resistant high density 965 kPa (140 psi)
compressive strength calcium silicate shields encased in galvanized

metal .
Pre-insulated calcium silicate shields to be installed at the point

of support during erection.

Shield thickness shall match the pipe insulation.

The type of shield is selected by the temperature of the pipe, the
load it must carry, and the type of support it will be used with.

a.

Shields for supporting chilled or cold water shall have insulation
that extends a minimum of 1 inch past the sheet metal. Provide for
an adequate vapor barrier in chilled lines.

The pre-insulated calcium silicate shield shall support the
maximum allowable water filled span as indicated in MSS-SP 69. To
support the load, the shields may have one or more of the
following features: structural inserts 4138 kPa (600 psi)
compressive strength, an extra bottom metal shield, or formed
structural steel (ASTM A36) wear plates welded to the bottom sheet
metal jacket.

5. Shields may be used on steel clevis hanger type supports, roller

supports or flat surfaces.
2.7 PIPE PENETRATIONS
A. Install sleeves during construction for other than blocked out floor

openings for risers in mechanical bays.
B. To prevent accidental liquid spills from passing to a lower level,

provide the following:

1. For sleeves: Extend sleeve 25 mm (one inch) above finished floor and

provide sealant for watertight joint.

Common Work Results for HVAC
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J.

2. For blocked out floor openings: Provide 40 mm (1-1/2 inch) angle set
in silicone adhesive around opening.
3. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or
square set in silicone adhesive around penetration.
Penetrations are not allowed through beams or ribs, but may be installed
in concrete beam flanges. Any deviation from these requirements must
receive prior approval of COR.
Sheet Metal, Plastic, or Moisture-resistant Fiber Sleeves: Provide for
pipe passing through floors, interior walls, and partitions, unless
brass or steel pipe sleeves are specifically called for below.
Cast Iron or Zinc Coated Pipe Sleeves: Provide for pipe passing through
exterior walls below grade. Make space between sleeve and pipe
watertight with a modular or link rubber seal. Seal shall be applied at
both ends of sleeve.
Galvanized Steel or an alternate Black lron Pipe with asphalt coating
Sleeves: Provide for pipe passing through concrete beam flanges, except
where brass pipe sleeves are called for. Provide sleeve for pipe passing
through floor of mechanical rooms, laundry work rooms, and animal rooms
above basement. Except in mechanical rooms, connect sleeve with floor
plate.
Brass Pipe Sleeves: Provide for pipe passing through quarry tile,
terrazzo or ceramic tile floors. Connect sleeve with floor plate.
Sleeves are not required for wall hydrants for fire department
connections or in drywall construction.
Sleeve Clearance: Sleeve through floors, walls, partitions, and beam
flanges shall be one inch greater in diameter than external diameter of
pipe. Sleeve for pipe with insulation shall be large enough to
accommodate the insulation. Interior openings shall be caulked tight
with Fire stopping material and sealant to prevent the spread of fire,
smoke, and gases.
Sealant and Adhesives: Shall be as specified in Section 07 92 00, JOINT
SEALANTS.

2.8 SPECIAL TOOLS AND LUBRICANTS

A

B.

C.

Furnish, and turn over to the COR, special tools not readily available
commercially, that are required for disassembly or adjustment of
equipment and machinery furnished.

Grease Guns with Attachments for Applicable Fittings: One for each type
of grease required for each motor or other equipment.

Tool Containers: Hardwood or metal, permanently identified for in tended
service and mounted, or located, where directed by the COR.

Common Work Results for HVAC
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D. Lubricants: A minimum of 0.95 L (one quart) of oil, and 0.45 kg (one

pound) of grease, of equipment manufacturer®s recommended grade and
type, in unopened containers and properly identified as to use for each
different application.

2.9 WALL, FLOOR AND CEILING PLATES

A

Material and Type: Chrome plated brass or chrome plated steel, one piece
or split type with concealed hinge, with set screw for fastening to
pipe, or sleeve. Use plates that fit tight around pipes, cover openings
around pipes and cover the entire pipe sleeve projection.

Thickness: Not less than 2.4 mm (3/32-inch) for floor plates. For wall
and ceiling plates, not less than 0.64 mm (0.025-inch) for up to 80 mm
(3-inch pipe), 0.89 mm (0.035-inch) for larger pipe.

Locations: Use where pipe penetrates floors, walls and ceilings in
exposed locations, in Ffinished areas only. Use also where insulation
ends on exposed water supply pipe drop from overhead. Provide a
watertight joint in spaces where brass or steel pipe sleeves are
specified.

2.10 ASBESTOS

Materials containing asbestos are not permitted.

PART 3 - EXECUTION
3.1 ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING

A.

Coordinate location of piping, sleeves, inserts, hangers, ductwork and
equipment. Locate piping, sleeves, inserts, hangers, ductwork and
equipment clear of windows, doors, openings, light outlets, and other
services and utilities. Prepare equipment layout drawings to coordinate
proper location and personnel access of all facilities. Submit the
drawings for review as required by Part 1. Follow manufacturer®s
published recommendations for installation methods not otherwise
specified.

Operating Personnel Access and Observation Provisions: Select and
arrange all equipment and systems to provide clear view and easy access,
without use of portable ladders, for maintenance and operation of all
devices including, but not limited to: all equipment items, valves,
filters, strainers, transmitters, sensors, control devices. All gages
and indicators shall be clearly visible by personnel standing on the
floor or on permanent platforms. Do not reduce or change maintenance and
operating space and access provisions that are shown on the drawings.
Equipment and Piping Support: Coordinate structural systems necessary
for pipe and equipment support with pipe and equipment locations to
permit proper installation.

Common Work Results for HVAC
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D. Location of pipe sleeves, trenches and chases shall be accurately

E.

J.

coordinated with equipment and piping locations.

Cutting Holes:

1. Cut holes through concrete and masonry by rotary core drill.
Pneumatic hammer, impact electric, and hand or manual hammer type
drill will not be allowed, except as permitted by COR where working
area space is limited.

2. Locate holes to avoid interference with structural members such as
beams or grade beams. Holes shall be laid out in advance and drilling
done only after approval by COR. IFf the Contractor considers it
necessary to drill through structural members, this matter shall be
referred to COR for approval.

3. Do not penetrate membrane waterproofing.

Minor Piping: Generally, small diameter pipe runs from drips and drains,

water cooling, and other service are not shown but must be provided.

Protection and Cleaning:

1. Equipment and materials shall be carefully handled, properly stored,
and adequately protected to prevent damage before and during
installation, in accordance with the manufacturer®s recommendations
and as approved by the COR. Damaged or defective items in the opinion
of the COR, shall be replaced.

2. Protect all finished parts of equipment, such as shafts and bearings
where accessible, from rust prior to operation by means of protective
grease coating and wrapping. Close pipe openings with caps or plugs
during installation. Tightly cover and protect fixtures and equipment
against dirt, water chemical, or mechanical injury. At completion of
all work thoroughly clean fixtures, exposed materials and equipment.

. Concrete and Grout: Use concrete and shrink compensating grout 25 MPa

(3000 psi) minimum.

Install gages, thermometers, valves and other devices with due regard

for ease in reading or operating and maintaining said devices. Locate

and position thermometers and gages to be easily read by operator or
staff standing on floor or walkway provided. Servicing shall not require
dismantling adjacent equipment or pipe work.

Work in Existing Building:

1. Perform as specified in Article, OPERATIONS AND STORAGE AREAS,
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, GENERAL REQUIREMENTS for relocation of existing equipment,
alterations and restoration of existing building(s).

Common Work Results for HVAC
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K.

L.

2. As specified in Section 01 00 00, GENERAL REQUIREMENTS, Article,
OPERATIONS AND STORAGE AREAS, make alterations to existing service
piping at times that will least interfere with normal operation of
the facility.

3. Cut required openings through existing masonry and reinforced
concrete using diamond core drills. Use of pneumatic hammer type
drills, impact type electric drills, and hand or manual hammer type
drills, will be permitted only with approval of the COR. Locate
openings that will least effect structural slabs, columns, ribs or
beams. Refer to the COR for determination of proper design for
openings through structural sections and opening layouts approval,
prior to cutting or drilling into structure. After COR"s approval,
carefully cut opening through construction no larger than absolutely
necessary for the required installation.

Work in Animal Research Areas: Seal all pipe and duct penetrations with

silicone sealant to prevent entrance of insects.

Switchgear Drip Protection: Every effort shall be made to eliminate the

installation of pipe above electrical and telephone switchgear. IT this

is not possible, encase pipe in a second pipe with a minimum of joints.

Inaccessible Equipment:

1. Where the Government determines that the Contractor has installed
equipment not conveniently accessible for operation and maintenance,
equipment shall be removed and reinstalled or remedial action
performed as directed at no additional cost to the Government.

2. The term "conveniently accessible" is defined as capable of being
reached without the use of ladders, or without climbing or crawling
under or over obstacles such as motors, fans, pumps, belt guards,
transformers, high voltage lines, piping, and ductwork.

3.2 TEMPORARY PIPING AND EQUIPMENT

A

B.

Continuity of operation of existing facilities will generally require
temporary installation or relocation of equipment and piping.

The Contractor shall provide all required facilities In accordance with
the requirements of phased construction and maintenance of service. All
piping and equipment shall be properly supported, sloped to drain,
operate without excessive stress, and shall be insulated where injury
can occur to personnel by contact with operating facilities. The
requirements of Para. 3.1 apply.

Temporary facilities and piping shall be completely removed and any
openings iIn structures sealed. Provide necessary blind flanges and caps
to seal open piping remaining in service.

Common Work Results for HVAC
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3.3 RIGGING

A. Design is based on application of available equipment. Openings in

B.

F.

G.

building structures are planned to accommodate design scheme.
Alternative methods of equipment delivery may be offered by Contractor
and will be considered by Government under specified restrictions of
phasing and maintenance of service as well as structural integrity of
the building.

Close all openings in the building when not required for rigging
operations to maintain proper environment in the facility for Government
operation and maintenance of service.

Contractor shall provide all facilities required to deliver specified
equipment and place on foundations. Attachments to structures for
rigging purposes and support of equipment on structures shall be
Contractor®s full responsibility. Upon request, the Government will
check structure adequacy and advise Contractor of recommended
restrictions.

Contractor shall check all clearances, weight limitations and shall
offer a rigging plan designed by a Registered Professional Engineer. All
modifications to structures, including reinforcement thereof, shall be
at Contractor®s cost, time and responsibility.

Rigging plan and methods shall be referred to COR for evaluation prior
to actual work.

Restore building to original condition upon completion of rigging work.

3.4 PIPE AND EQUIPMENT SUPPORTS

A

Where hanger spacing does not correspond with joist or rib spacing, use
structural steel channels secured directly to joist and rib structure
that will correspond to the required hanger spacing, and then suspend
the equipment and piping from the channels. Drill or burn holes in
structural steel only with the prior approval of the COR.

Use of chain, wire or strap hangers; wood for blocking, stays and
bracing; or, hangers suspended from piping above will not be permitted.
Replace or thoroughly clean rusty products and paint with zinc primer.
Use hanger rods that are straight and vertical. Turnbuckles for vertical
adjustments may be omitted where limited space prevents use. Provide a
minimum of 15 mm (1/2-inch) clearance between pipe or piping covering
and adjacent work.

HVAC Horizontal Pipe Support Spacing: Refer to MSS SP-69. Provide
additional supports at valves, strainers, in-line pumps and other heavy
components. Provide a support within one foot of each elbow.

HVAC Vertical Pipe Supports:

Common Work Results for HVAC
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F.

1. Up to 150 mm (6-inch pipe), 9 m (30 feet) long, bolt riser clamps to
the pipe below couplings, or welded to the pipe and rests supports
securely on the building structure.

2. Vertical pipe larger than the foregoing, support on base elbows or
tees, or substantial pipe legs extending to the building structure.

Overhead Supports:

1. The basic structural system of the building is designed to sustain
the loads imposed by equipment and piping to be supported overhead.

2. Provide steel structural members, in addition to those shown, of
adequate capability to support the imposed loads, located in
accordance with the final approved layout of equipment and piping.

3. Tubing and capillary systems shall be supported in channel troughs.

3.5 MECHANICAL DEMOLITION

A

Rigging access, other than indicated on the drawings, shall be provided
by the Contractor after approval for structural integrity by the COR.
Such access shall be provided without additional cost or time to the
Government. Where work is in an operating plant, provide approved
protection from dust and debris at all times for the safety of plant
personnel and maintenance of plant operation and environment of the
plant.

In an operating plant, maintain the operation, cleanliness and safety.
Government personnel will be carrying on their normal duties of
operating, cleaning and maintaining equipment and plant operation.
Confine the work to the immediate area concerned; maintain cleanliness
and wet down demolished materials to eliminate dust. Do not permit
debris to accumulate in the area to the detriment of plant operation.
Perform all flame cutting to maintain the fire safety integrity of this
plant. Adequate fire extinguishing facilities shall be available at all
times. Perform all work in accordance with recognized fire protection
standards. Inspection will be made by personnel of the VA Medical
Center, and Contractor shall follow all directives of the COR with
regard to rigging, safety, fire safety, and maintenance of operations.
Completely remove all piping, wiring, conduit, and other devices
associated with the equipment not to be re-used in the new work. This
includes all pipe, valves, fittings, insulation, and all hangers
including the top connection and any fastenings to building structural
systems. Seal all openings, after removal of equipment, pipes, ducts,
and other penetrations in roof, walls, floors, in an approved manner and
in accordance with plans and specifications where specifically covered.
Structural integrity of the building system shall be maintained.

Common Work Results for HVAC
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Reference shall also be made to the drawings and specifications of the
other disciplines in the project for additional facilities to be
demolished or handled.

D. All valves including gate, globe, ball, butterfly and check, all

pressure gages and thermometers with wells shall remain Government
property and shall be removed and delivered to COR and stored as
directed. The Contractor shall remove all other material and equipment,

devices and demolition debris under these plans and specifications. Such

material shall be removed from Government property expeditiously and

shall not be allowed to accumulate.
3.6 CLEANING AND PAINTING

A. Prior to final inspection and acceptance of the plant and facilities for
beneficial use by the Government, the plant facilities, equipment and
systems shall be thoroughly cleaned and painted. Refer to Section 09 91
00, PAINTING.
In addition, the following special conditions apply:

1.

Cleaning shall be thorough. Use solvents, cleaning materials and
methods recommended by the manufacturers for the specific tasks.
Remove all rust prior to painting and from surfaces to remain
unpainted. Repair scratches, scuffs, and abrasions prior to applying
prime and finish coats.

Material And Equipment Not To Be Painted Includes:

a. Motors, controllers, control switches, and safety switches.
Control and interlock devices.

Regulators.

Pressure reducing valves.

Control valves and thermostatic elements.

Lubrication devices and grease fittings.
Copper, brass, aluminum, stainless steel and bronze surfaces.

Valve stems and rotating shafts.

Pressure gauges and thermometers.

Glass.

X wm m T Q = 0O QO O T

Name plates.

Control and instrument panels shall be cleaned, damaged surfaces
repaired, and shall be touched-up with matching paint obtained from
panel manufacturer.

Pumps, motors, steel and cast iron bases, and coupling guards shall
be cleaned, and shall be touched-up with the same color as utilized
by the pump manufacturer

Common Work Results for HVAC
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5. Boilers, Burners, Fuel Trains and Accessories: Retain manufacturer-”s
factory finish. Touch up or recoat as necessary to provide smooth,
even-colored and even-textured finish.

6. Temporary Facilities: Apply paint to surfaces that do not have
existing finish coats.

7. Paint shall withstand the following temperatures without peeling or
discoloration:

a. Boiler stack and breeching -- 65 degrees C (150 degrees F) on
insulation jacket surface and 315 degrees C (600 degrees F) on
metal surface of stacks and breeching.

b. Condensate and feedwater -- 38 degrees C (100 degrees F) on
insulation jacket surface and 120 degrees C (250 degrees F) on
metal pipe surface.

c. Steam -- 52 degrees C (125 degrees F) on insulation jacket surface
and 190 degrees C (375 degrees F) on metal pipe surface.

8. Final result shall be smooth, even-colored, even-textured factory
finish on all items. Completely repaint the entire piece of
equipment if necessary to achieve this.

3.7 IDENTIFICATION SIGNS

A

B.

C.

Provide laminated plastic signs, with engraved lettering not less than

5 mm (3/16-inch) high, designating functions, for all equipment,
switches, motor controllers, relays, meters, control devices, including
automatic control valves. Nomenclature and identification symbols shall
correspond to that used in maintenance manual, and in diagrams specified
elsewhere. Attach by chain, adhesive, or screws.

Factory Built Equipment: Metal plate, securely attached, with name and
address of manufacturer, serial number, model number, size, performance.
Pipe ldentification: Refer to Section 09 91 00, PAINTING.

3.8 LUBRICATION

A

Lubricate all devices requiring lubrication prior to initial operation.
Field-check all devices for proper lubrication.

Equip all devices with required lubrication fittings or devices. Provide
a minimum of one liter (one quart) of oil and 0.5 kg (one pound) of
grease of manufacturer®s recommended grade and type for each different
application; also provide 12 grease sticks for lubricated plug valves.
Deliver all materials to COR in unopened containers that are properly
identified as to application.

Provide a separate grease gun with attachments for applicable fittings
for each type of grease applied.

Common Work Results for HVAC
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D. All lubrication points shall be accessible without disassembling

equipment, except to remove access plates.

3.9 OPERATING AND PERFORMANCE TESTS

A

3.10

Prior to the final inspection, perform required tests as specified in
Section 01 00 00, GENERAL REQUIREMENTS, Article, TESTS, and submit the
test reports and records to the COR.
Should evidence of malfunction in any tested system, or piece of
equipment or component part thereof, occur during or as a result of
tests, make proper corrections, repairs or replacements, and repeat
tests at no additional cost to the Government.
When completion of certain work or system occurs at a time when final
control settings and adjustments cannot be properly made to make
performance tests, then make performance tests for heating systems and
for cooling systems respectively during First actual seasonal use of
respective systems following completion of work.
INSTRUCTIONS TO VA PERSONNEL
Provide in accordance with Article, INSTRUCTIONS, of Section 01 00 00,
GENERAL REQUIREMENTS.

---END - - -
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SECTI ON 23 05 12
GENERAL MOTOR REQUI REMENTS FOR HVAC EQUI PMENT

PART 1 - GENERAL
1.1 DESCRI PTI ON
This section specifies the furnishing, installation and connection of
motors for HVAC equipment.
1.2 RELATED WORK
A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General
electrical requirements that are common to more than one Section of
Division 26.
B. Section 26 29 11, MOTOR CONTROLLERS: Starters, control and protection
for motors.
C. Other sections specifying motor driven equipment in Division 23.
1.3 SUBM TTALS
A. In accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL
INSTALLATIONS, submit the following:
B. Shop Drawings:

1. Sufficient information, clearly presented, shall be included to
determine compliance with drawings and specifications.

2. Include electrical ratings, dimensions, mounting details, materials,
horsepower, RPM, enclosure, starting characteristics, torque
characteristics, code letter, full load and locked rotor current,
service factor, and lubrication method.

C. Manuals:

1. Submit simultaneously with the shop drawings, companion copies of
complete maintenance and operating manuals, including technical data
sheets and application data.

D. Certification: Two weeks prior to final inspection, unless otherwise
noted, submit four copies of the following certification to the COR:

1. Certification that the motors have been properly applied, installed,
adjusted, lubricated, and tested.

1.4 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendments, addenda, revisions,
supplements and errata) form a part of this specification to the extent
referenced. Publications are referenced in the text by designation only.

B. National Electrical Manufacturers Association (NEMA):
MG 1-98. . .. .. ... .... Motors and Generators
MG 2-01. ... ... .. ..... Safety Standard and Guide for Selection,

Installation and Use of Electric Motors and

Generators

General Motor Requirements for HVAC Equipment
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C. National Fire Protection Association (NFPA):
70-02. ¢ e National Electrical Code (NEC)
PART 2 - PRODUCTS
2.1 MOTORS

A. For alternating current, fractional and integral horsepower motors, NEMA
Publications MG 1 and MG 2 shall apply.

B. Voltage ratings shall be as follows:

1. Single phase:

a. Motors connected to 120-volt systems: 115 volts.

b. Motors connected to 208-volt systems: 200 volts.

Cc. Motors connected to 240 volt or 480 volt systems: 230/460 volts,
dual connection.

2. Three phase:

a. Motors connected to 208-volt systems: 200 volts.

b. Motors, less than 74.6 kW (100 HP), connected to 240 volt or 480
volt systems: 230/460 volts, dual connection.

Cc. Motors, 74.6 kW (100 HP) or larger, connected to 240-volt systems:
230 volts.

d. Motors, 74.6 kW (100 HP) or larger, connected to 480-volt systems:
460 volts.

e. Motors connected to high voltage systems: Shall conform to NEMA
Standards for connection to the nominal system voltage shown on
the drawings.

C. Number of phases shall be as follows:

1. Motors, less than 373 W (1/2 HP): Single phase.
2. Motors, 373 W (1/2 HP) and larger: 3 phase.
3. Exceptions:

a. Hermetically sealed motors.

b. Motors for equipment assemblies, less than 746 W (one HP), may be
single phase provided the manufacturer of the proposed assemblies
cannot supply the assemblies with three phase motors.

D. Horsepower ratings shall be adequate for operating the connected loads
continuously in the prevailing ambient temperatures in areas where the
motors are installed, without exceeding the NEMA standard temperature
rises for the motor insulation.

E. Motor designs, as indicated by the NEMA code letters, shall be
coordinated with the connected loads to assure adequate starting and
running torque.

F. Motor Enclosures:

1. Shall be the NEMA types shown on the drawings for the motors.

General Motor Requirements for HVAC Equipment
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2. Where the types of motor enclosures are not shown on the drawings,
they shall be the NEMA types, which are most suitable for the
environmental conditions where the motors are being installed.
3. Enclosures shall be primed and finish coated at the factory with
manufacturer®s prime coat and standard finish.

G. Additional requirements for specific motors, as indicated in other
sections, shall also apply.

H. Energy-Efficient Motors (Motor Efficiencies): All permanently wired
polyphase motors of 746 Watts or more shall meet the minimum full-load
efficiencies as indicated in the following table, and as specified in
this specification. Motors of 746 Watts or more with open, drip-proof
or totally enclosed fan-cooled enclosures shall be NEMA premium
efficiency type, unless otherwise indicated. Motors provided as an
integral part of motor driven equipment are excluded from this
requirement if a minimum seasonal or overall efficiency requirement is
indicated for that equipment by the provisions of another section.

M ni nrum Ef fi ci enci es M ni mum Ef fi ci enci es
Qpen Dri p- Proof Total |y Encl osed Fan- Cool ed

Rati ng 1200 1800 3600 Rat i ng 1200 1800 3600

kW ( HP) RPM RPM RPM kW ( HP) RPM RPM RPM
0.746 (1) 82.5% 85.5% 77 0% 0.746 (D 82.5% 85.5% 77-0%
1.12 (1.5) | 86.5% 86.5% 84.0% 1.12 (1.5) | 87.5% 86.5% 84.0%
1.49 (2) 87.5% 86.5% 85.5% 1.49 (2) 88.5% 86.5% 85.5%
2.24 (3) 88.5% 89.5% 85.5% 2.24 (3) 89.5% 89.5% 86.5%
3.73 (5) 89.5% 89.5% 86.5% 3.73 () 89.5% 89.5% 88.5%
5.60 (7.5) | 90.2% 91.0% 88.5% 5.60 (7.5) | 91.0% 91.7% 89.5%
7.46 (10) 91.7% 91.7% 89.5% 7.46 (10) 91.0% 91.7% 90.2%
11.2 (15) 91.7% 93.0% 90.2% 11.2 (15) 91.7% 92 . 4% 91.0%
14_.9 (20) 92_4% 93.0% 91.0% 14_.9 (20) 91.7% 93.0% 91.0%
18.7 (25) 93.0% 93.6% 91.7% 18.7 (25) 93.0% 93.6% 91.7%
22.4 (30) 93.6% 94 1% 91.7% 22.4 (30) 93.0% 93.6% 91.7%
29.8 (40) 94_1% 94 .1% 92 .4% 29.8 (40) 94 . 1% 94 . 1% 92 4%
37.3 (50) 94_1% 94 5% 93.0% 37.3 (50) 94 . 1% 94 5% 93.0%
44_8 (60) 94 5% 95.0% 93.6% 44_8 (60) 94 5% 95.0% 93.6%
56.9 (75) 94 5% 95.0% 93.6% 56.9 (75) 94 5% 95.4% 93.6%
74.6 (100) | 95.0% 95.4% 93.6% 74.6 (100) | 95.0% 95.4% 94_1%
93.3 (125) | 95.0% 95.4% 94 . 1% 93.3 (125) | 95.0% 95.4% 95.0%
112 (150) 95 . 4% 95.8% 94 1% 112 (150) 95.8% 95.8% 95.0%
149.2 (200) | 95.4% 95.8% 95.0% 149.2 (200) | 95.8% 96.2% 95.4%
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I. Minimum Power Factor at Full Load and Rated Voltage: 90 percent at 1200
RPM, 1800 RPM and 3600 RPM.
J. All motors shall be premium efficiency type.
PART 3 - EXECUTI ON
3.1 | NSTALLATI ON:
Install motors in accordance with manufacturer’s recommendations, the
NEC, NEMA, as shown on the drawings and/or as required by other sections
of these specifications.
3.2 FIELD TESTS
Megger all motors after installation, before start-up. All shall test
free from grounds.
3.3 STARTUP AND TESTI NG
A. The Commissioning Agent will observe startup and contractor testing of
selected equipment. Coordinate the startup and contractor testing
schedules with COR and Commissioning Agent. Provide a minimum of 7 days
prior notice.
3.4 DEMONSTRATI ON AND TRAI NI NG
A. Provide services of manufacturer’s technical representative for four
hours to instruct VA personnel in operation and maintenance of units.
---END - - -

General Motor Requirements for HVAC Equipment
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SECTI ON 23 05 41
NO SE AND VI BRATI ON CONTROL FOR HVAC PI PI NG AND EQUI PMENT
PART 1 - GENERAL
1.1 DESCRI PTI ON
Noise criteria, vibration tolerance and vibration isolation for HVAC
and plumbing work.
1. 2 RELATED WORK
A_. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical
requirements and items, which are common to more than one section of
Division 23.
B. SECTION 23 05 93, TESTING, ADJUSTING, and BALANCING FOR HVAC:
requirements for sound and vibration tests.
C. SECTION 23 21 23, HYDRONIC PUMPS: vibration isolation requirements for
pumps.
1.3 QUALI TY ASSURANCE
A. Refer to article, QUALITY ASSURANCE in specification Section 23 05 11,
COMMON WORK RESULTS FOR HVAC.
B. Noise Criteria:
1. Noise levels in all 8 octave bands due to equipment and duct systems
shall not exceed following NC levels:

TYPE OF ROOM NC LEVEL
Bathrooms and Toilet Rooms 40
Conference Rooms 35
Corridors 40
Patient Rooms 35
Locker Rooms 45
Offices, Large Open 40
Offices, Small Private 35
Examination Rooms 35
Lobbies, Waiting Areas 40
Radiology Areas 40
Treatment Rooms 35

2. For equipment which has no sound power ratings scheduled on the

plans, the contractor shall select equipment such that the fore-

Noise and Vibration Control for HVAC Piping and Equipment
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going noise criteria, local ordinance noise levels, and OSHA re-
quirements are not exceeded. Selection procedure shall be in
accordance with ASHRAE Fundamentals Handbook, Chapter 7, Sound and
Vibration.

3. An allowance, not to exceed 5db, may be added to the measured value
to compensate for the variation of the room attenuating effect
between room test condition prior to occupancy and design condition
after occupancy which may include the addition of sound absorbing
material, such as, furniture. This allowance may not be taken after
occupancy. The room attenuating effect is defined as the difference
between sound power level emitted to room and sound pressure level
in room.

4. In absence of specified measurement requirements, measure equipment
noise levels three feet from equipment and at an elevation of maxi-
mum noise generation.

Allowable Vibration Tolerances for Rotating, Non-reciprocating Equip-

ment: Not to exceed a self-excited vibration maximum velocity of 5 mm

per second (0.20 inch per second) RMS, Ffilter in, when measured with a

vibration meter on bearing caps of machine in vertical, horizontal and

axial directions or measured at equipment mounting feet if bearings are
concealed. Measurements for internally isolated fans and motors may be
made at the mounting feet.

1.4 SUBM TTALS

A

B.

Submit in accordance with specification Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA, and SAMPLES.
Manufacturer®s Literature and Data:
1. Vibration isolators:

a. Floor mountings

b. Hangers

C. Thrust restraints
2. Bases.
Isolator manufacturer shall furnish with submittal load calculations
for selection of isolators, including supplemental bases, based on
lowest operating speed of equipment supported.

Noise and Vibration Control for HVAC Piping and Equipment
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1.5 APPLI CABLE PUBLI CATI ONS

A.

The publications listed below form a part of this specification to the

extent referenced. The publications are referenced in the text by the

basic designation only.

American Society of Heating, Refrigerating and Air-Conditioning

Engineers, Inc. (ASHRAE):

2009 ... Fundamentals Handbook, Chapter 7, Sound and
Vibration

American Society for Testing and Materials (ASTM):

A123/A123M-09. ... ... .... Standard Specification for Zinc (Hot-Dip
Galvanized) Coatings on Ilron and Steel Products

A307-07b. .o Standard Specification for Carbon Steel Bolts
and Studs, 60,000 PSI Tensile Strength

D2240-05(2010) . . - oo ... .. Standard Test Method for Rubber Property -

Durometer Hardness
Manufacturers Standardization (MSS):

SP-58-2009.............. Pipe Hangers and Supports-Materials, Design and
Manufacture

Occupational Safety and Health Administration (OSHA):

29 CFR 1910.95.......... Occupational Noise Exposure

American Society of Civil Engineers (ASCE):

ASCE 7-10 .............. Minimum Design Loads for Buildings and Other
Structures.

American National Standards Institute / Sheet Metal and Air

Conditioning Contractor’s National Association (ANSI/SMACNA):

001-2008. .. ... Seismic Restraint Manual: Guidelines for
Mechanical Systems, 3rd Edition.

International Code Council (ICC):

2009 IBC. ... .. ... .... International Building Code.

Department of Veterans Affairs (VA):

H-18-8 2010............. Seismic Design Requirements.

PART 2 - PRODUCTS
2.1 GENERAL REQUI REMENTS

A.

Type of isolator, base, and minimum static deflection shall be as
required for each specific equipment application as recommended by

Noise and Vibration Control for HVAC Piping and Equipment
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isolator or equipment manufacturer but subject to minimum requirements

indicated herein and in the schedule on the drawings.
B. Elastometric Isolators shall comply with ASTM D2240 and be oil

resistant neoprene with a maximum stiffness of 60 durometer and have a

straight-line deflection curve.

C. Exposure to weather: Isolator housings to be either hot dipped

galvanized or powder coated to ASTM B117 salt spray testing standards.

Springs to be powder coated or electro galvanized. All hardware to be

electro galvanized. |In addition provide limit stops to resist wind

velocity. Velocity pressure established by wind shall be calculated in

accordance with section 1609 of the International Building Code. A

minimum wind velocity of 75 mph shall be employed.

D. Uniform Loading: Select and locate isolators to produce uniform loading

and deflection even when equipment weight is not evenly distributed.

E. Color code isolators by type and size for easy identification of

capacity.
2.2 VI BRATI ON | SOLATORS

A. Floor Mountings:

1.

Double Deflection Neoprene (Type N): Shall include neoprene covered
steel support plated (top and bottom), friction pads, and necessary
bolt holes.

Spring Isolators (Type S): Shall be free-standing, laterally stable
and include acoustical friction pads and leveling bolts. Isolators
shall have a minimum ratio of spring diameter-to-operating spring
height of 1.0 and an additional travel to solid equal to 50 percent
of rated deflection.

Spring Isolators with Vertical Limit Stops (Type SP): Similar to
spring isolators noted above, except include a vertical limit stop
to limit upward travel if weight iIs removed and also to reduce
movement and spring extension due to wind loads. Provide clearance
around restraining bolts to prevent mechanical short circuiting.
Pads (Type D), Washers (Type W), and Bushings (Type L): Pads shall
be natural rubber or neoprene waffle, neoprene and steel waffle, or
reinforced duck and neoprene. Washers and bushings shall be

reinforced duck and neoprene. Washers and bushings shall be

Noise and Vibration Control for HVAC Piping and Equipment
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reinforced duck and neoprene. Size pads for a maximum load of 345
kPa (50 pounds per square inch).

B. Hangers: Shall be combination neoprene and springs unless otherwise

noted and shall allow for expansion of pipe.

1. Combination Neoprene and Spring (Type H): Vibration hanger shall
contain a spring and double deflection neoprene element in series.
Spring shall have a diameter not less than 0.8 of compressed oper-
ating spring height. Spring shall have a minimum additional travel
of 50 percent between design height and solid height. Spring shall
permit a 15 degree angular misalignment without rubbing on hanger
box.

2. Spring Position Hanger (Type HP): Similar to combination neoprene
and spring hanger except hanger shall hold piping at a fixed
elevation during installation and include a secondary adjustment
feature to transfer load to spring while maintaining same position.

3. Neoprene (Type HN): Vibration hanger shall contain a double
deflection type neoprene isolation element. Hanger rod shall be
separated from contact with hanger bracket by a neoprene grommet.

4. Spring (Type HS): Vibration hanger shall contain a coiled steel
spring in series with a neoprene grommet. Spring shall have a
diameter not less than 0.8 of compressed operating spring height.
Spring shall have a minimum additional travel of 50 percent between
design height and solid height. Spring shall permit a 15 degree
angular misalignment without rubbing on hanger box.

5. Hanger supports for piping 50 mm (2 inches) and larger shall have a
pointer and scale deflection indicator.

6. Hangers used iIn seismic applications shall be provided with a
neoprene and steel rebound washer installed %’ clear of bottom of
hanger housing in operation to prevent spring from excessive upward

travel.

C. Thrust Restraints (Type THR): Restraints shall provide a spring element

contained in a steel frame with neoprene pads at each end attachment.
Restraints shall have factory preset thrust and be field adjustable to
allow a maximum movement of 6 mm (1/4 inch) when the fan starts and
stops. Restraint assemblies shall include rods, angle brackets and
other hardware for field installation.

Noise and Vibration Control for HVAC Piping and Equipment
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2.4 BASES

A. Rails (Type R): Design rails with isolator brackets to reduce mounting

height of equipment and cradle machines having legs or bases that do
not require a complete supplementary base. To assure adequate
stiffness, height of members shall be a minimum of 1/12 of longest base
dimension but not less than 100 mm (4 inches). Where rails are used
with neoprene mounts for small fans or close coupled pumps, extend
rails to compensate overhang of housing.

Integral Structural Steel Base (Type B): Design base with isolator
brackets to reduce mounting height of equipment which require a
complete supplementary rigid base. To assure adequate stiffness, height
of members shall be a minimum of 1/12 of longest base dimension, but
not less than 100 mm (four inches).

Inertia Base (Type 1): Base shall be a reinforced concrete inertia
base. Pour concrete into a welded steel channel frame, incorporating
prelocated equipment anchor bolts and pipe sleeves. Level the concrete
to provide a smooth uniform bearing surface for equipment mounting.
Provide grout under uneven supports. Channel depth shall be a minimum
of 1/12 of longest dimension of base but not less than 150 mm (six
inches). Form shall include 13-mm (1/2-inch) reinforcing bars welded in
place on minimum of 203 mm (eight inch) centers running both ways in a
layer 40 mm (1-1/2 inches) above bottom. Use height saving brackets in
all mounting locations. Weight of inertia base shall be equal to or
greater than weight of equipment supported to provide a maximum peak-
to-peak displacement of 2 mm (1/16 inch).

Curb Mounted lIsolation Base (Type CB): Fabricate from aluminum to fit
on top of standard curb with overlap to allow water run-off and have
wind and water seals which shall not interfere with spring action.
Provide resilient snubbers with 6 mm (1/4 inch) clearance for wind
resistance. Top and bottom bearing surfaces shall have sponge type
weather seals. Integral spring isolators shall comply with Spring
Isolator (Type S) requirements.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

Vibration Isolation:

Noise and Vibration Control for HVAC Piping and Equipment
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No metal-to-metal contact will be permitted between fixed and
floating parts.

Connections to Equipment: Allow for deflections equal to or greater
than equipment deflections. Electrical, drain, piping connections,
and other items made to rotating or reciprocating equipment (pumps,
compressors, etc.) which rests on vibration isolators, shall be
isolated from building structure for first three hangers or supports
with a deflection equal to that used on the corresponding equipment.
Common Foundation: Mount each electric motor on same foundation as
driven machine. Hold driving motor and driven machine in positive
rigid alignment with provision for adjusting motor alignment and
belt tension. Bases shall be level throughout length and width.
Provide shims to facilitate pipe connections, leveling, and bolting.
Provide heat shields where elastomers are subject to temperatures
over 38 degrees C (100 degrees F).

Extend bases for pipe elbow supports at discharge and suction
connections at pumps. Pipe elbow supports shall not short circuit
pump vibration to structure.

Non-rotating equipment such as heat exchangers and convertors shall
be mounted on isolation units having the same static deflection as
the isolation hangers or support of the pipe connected to the

equipment.

Inspection and Adjustments: Check for vibration and noise transmission
through connections, piping, ductwork, foundations, and walls. Adjust,
repair, or replace isolators as required to reduce vibration and noise
transmissions to specified levels.

3.2 ADJUSTI NG

A

Adjust vibration isolators after piping systems are filled and
equipment is at operating weight.

Adjust limit stops on restrained spring isolators to mount equipment at
normal operating height. After equipment installation is complete,
adjust limit stops so they are out of contact during normal operation.
Attach thrust limits at centerline of thrust and adjust to a maximum of
1/4inch (6-mm) movement during start and stop.
Adjust active height of spring isolators.

Noise and Vibration Control for HVAC Piping and Equipment
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G. Torque anchor bolts according to equipment manufacturer-®s
recommendations.
---END - - -

Noise and Vibration Control for HVAC Piping and Equipment
23 05 41 - 8



FINAL BID SUBMITTAL

FOR CONSTRUCTION

05/08/14

SELECTI ON GUI DE FOR VI BRATI ON | SCLATORS

VAMC WADE PARK CLEVELAND
Project No. 541-15-203
Provide Process Loop Tie-Ins

EQUI PVENT ON GRADE 20FT FLOOR SPAN | 30FT FLOOR SPAN | 40FT FLOOR SPAN | 50FT FLOOR SPAN
BASE | IsoL | MN | BasE | 1soL | MN | BasE | 1saL | MN | BAasE | 1soL | MmN | BAsE | 1soL | MN
TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL
PUMPS
INLINE pto |-—- |-—— |-—= |--—- |s 0.75 | --—- |s 1.50 | --- |s 1.50 | --- |-—- |NA
25 HP
26 HP | -—= | -—= |-—= |-—- |s 1.0 |--—- |s 1.50 | --- |s 2.50 | --—- |-—- |NA
THRU
30 HP
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SECTI ON 23 05 93
TESTI NG, ADJUSTI NG, AND BALANCI NG FOR HVAC

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Testing, adjusting, and balancing (TAB) of heating, ventilating and air
conditioning (HVAC) systems. TAB includes the following:

1. Planning systematic TAB procedures.

2. Design Review Report.

3. Systems Inspection report.

4. Systems Readiness Report.

5. Balancing air and water distribution systems; adjustment of total
system to provide design performance; and testing performance of
equipment and automatic controls.

6. Recording and reporting results.

B. Definitions:

1. Basic TAB used in this Section: Chapter 37, "Testing, Adjusting and
Balancing' of ASHRAE Handbook, "HVAC Applications™.

2. TAB: Testing, Adjusting and Balancing; the process of checking and
adjusting HVAC systems to meet design objectives.

3. AABC: Associated Air Balance Council.

4. NEBB: National Environmental Balancing Bureau.

5. Hydronic Systems: Includes chilled water, condenser water, heating
hot water and glycol-water systems.

6. Air Systems: Includes all outside air, supply air, return air,
exhaust air and relief ailr systems.

7. Flow rate tolerance: The allowable percentage variation, minus to
plus, of actual flow rate from values (design) in the contract
documents.

1.2 RELATED WORK
A. Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General Mechanical
Requirements.
B. Section 23 07 11, HVAC INSULATION: Piping and Equipment Insulation.
C. Section 23 31 00, HVAC DUCTS AND CASINGS: Duct Leakage.
1.3 QUALITY ASSURANCE
A. Refer to Articles, Quality Assurance and Submittals, in Section
23 05 11, COMMON WORK RESULTS FOR HVAC.
B. Qualifications:

Testing, Adjusting, and Balancing for HVAC
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TAB Agency: The TAB agency shall be a subcontractor of the General
Contractor and shall report to and be paid by the General
Contractor.

The TAB agency shall be either a certified member of AABC or
certified by the NEBB to perform TAB service for HVAC, water
balancing and vibrations and sound testing of equipment. The
certification shall be maintained for the entire duration of duties
specified herein. If, for any reason, the agency loses subject
certification during this period, the General Contractor shall
immediately notify the COR and submit another TAB firm for approval.
Any agency that has been the subject of disciplinary action by
either the AABC or the NEBB within the five years preceding Contract
Award shall not be eligible to perform any work related to the TAB.
All work performed in this Section and in other related Sections by
the TAB agency shall be considered invalid if the TAB agency loses
its certification prior to Contract completion, and the successor
agency’s review shows unsatisfactory work performed by the
predecessor agency.

TAB Specialist: The TAB specialist shall be either a member of AABC
or an experienced technician of the Agency certified by NEBB. The
certification shall be maintained for the entire duration of duties
specified herein. If, for any reason, the Specialist loses subject
certification during this period, the General Contractor shall
immediately notify the COR and submit another TAB Specialist for
approval. Any individual that has been the subject of disciplinary
action by either the AABC or the NEBB within the five years
preceding Contract Award shall not be eligible to perform any duties
related to the HVAC systems, including TAB. All work specified in
this Section and in other related Sections performed by the TAB
specialist shall be considered invalid if the TAB Specialist loses
its certification prior to Contract completion and must be performed
by an approved successor.

TAB Specialist shall be identified by the General Contractor within
60 days after the notice to proceed. The TAB specialist will be
coordinating, scheduling and reporting all TAB work and related
activities and will provide necessary information as required by the
COR. The responsibilities would specifically include:

Testing, Adjusting, and Balancing for HVAC
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a. Shall directly supervise all TAB work.

b. Shall sign the TAB reports that bear the seal of the TAB
standard. The reports shall be accompanied by report forms and
schematic drawings required by the TAB standard, AABC or NEBB.

c. Would follow all TAB work through its satisfactory completion.

d. Shall provide final markings of settings of all HVAC adjustment
devices.

e. Permanently mark location of duct test ports.

All TAB technicians performing actual TAB work shall be experienced

and must have done satisfactory work on a minimum of 3 projects

comparable in size and complexity to this project. Qualifications
must be certified by the TAB agency in writing.

Test Equipment Criteria: The instrumentation shall meet the

accuracy/calibration requirements established by AABC National

Standards or by NEBB Procedural Standards for Testing, Adjusting and

Balancing of Environmental Systems and instrument manufacturer. Provide

calibration history of the instruments to be used for test and balance

purpose.

Tab Criteria:

1.

One or more of the applicable AABC, NEBB or SMACNA publications,
supplemented by ASHRAE Handbook "HVAC Applications'™ Chapter 36, and
requirements stated herein shall be the basis for planning,
procedures, and reports.

Flow rate tolerance: Following tolerances are allowed. For

tolerances not mentioned herein follow ASHRAE Handbook *HVAC

Applications'™, Chapter 36, as a guideline. Air Filter resistance

during tests, artificially imposed if necessary, shall be at least

90 percent of final values for pre-filters and after-filters.

a. Chilled water coils: 0 percent to plus 5 percent.

b. Individual room air outlets and inlets, and air flow rates not
mentioned above: Minus 2 percent to plus 10 percent except if the
air to a space is 100 CFM or less the tolerance would be 0 to
plus 5 percent.

Systems shall be adjusted for energy efficient operation as

described in PART 3.

Typical TAB procedures and results shall be demonstrated to the COR

for one hydronic system as follows:

Testing, Adjusting, and Balancing for HVAC
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a. When field TAB work begins.
b. During each partial final inspection and the final inspection for
the project if requested by VA.
1.4 SUBM TTALS

A. Submit In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

B. Submit names and qualifications of TAB agency and TAB specialists
within 60 days after the notice to proceed. Submit information on three
recently completed projects and a list of proposed test equipment.

C. For use by the COR staff, submit one complete set of applicable AABC or
NEBB publications that will be the basis of TAB work.

D. Submit Following for Review and Approval:

1. Design Review Report within 90 days for conventional design projects
after the system layout on air and water side is completed by the
Contractor.

2. Systems inspection report on equipment and installation for
conformance with design.

3. Systems Readiness Report.

4. Intermediate and Final TAB reports covering flow balance and
adjustments, performance tests.

5. Include in final reports uncorrected installation deficiencies noted
during TAB and applicable explanatory comments on test results that
differ from design requirements.

E. Prior to request for Final or Partial Final inspection, submit
completed Test and Balance report for the area.

1.5 APPLI CABLE PUBLI CATI ONS

A. The following publications form a part of this specification to the
extent indicated by the reference thereto. In text the publications are
referenced to by the acronym of the organization.

B. American Society of Heating, Refrigerating and Air Conditioning
Engineers, Inc. (ASHRAE):

2003, .. e HVAC Applications ASHRAE Handbook, Chapter 37,

Testing, Adjusting, and Balancing and Chapter
47, Sound and Vibration Control

C. Associated Air Balance Council (AABC):

2002, e AABC National Standards for Total System

Balance

Testing, Adjusting, and Balancing for HVAC
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D. National Environmental Balancing Bureau (NEBB):

7% Edition 2005 ........ Procedural Standards for Testing, Adjusting,
Balancing of Environmental Systems

1St Edition 1994 ........ Procedural Standards for the Measurement and
Assessment of Sound and Vibration

2" Edition 1999 ........ Procedural Standards for Building Systems
Commissioning

E. Sheet Metal and Air Conditioning Contractors National Association

(SMACNA) :

3™ Edition 2002 ........ HVAC SYSTEMS-Testing, Adjusting and Balancing
PART 2 - PRODUCTS
2.1 PLUGS

Provide plastic plugs to seal holes drilled in ductwork for test
purposes.
2.2 | NSULATI ON REPAI R MATERI AL
See Section 23 07 11, HVAC INSULATION. Provide for repair of insulation
removed or damaged for TAB work.
PART 3 - EXECUTI ON
3.1 GENERAL
A. Refer to TAB Criteria in Article, Quality Assurance.
B. Obtain applicable contract documents and copies of approved submittals
for HVAC equipment and automatic control systems.
3.2 DESI GN REVI EW REPORT
The TAB Specialist shall review the Contract Plans and specifications
and advise the COR of any design deficiencies that would prevent the
HVAC systems from effectively operating in accordance with the sequence
of operation specified or prevent the effective and accurate TAB of the
system. The TAB Specialist shall provide a report individually listing
each deficiency and the corresponding proposed corrective action
necessary for proper system operation.
3.3 SYSTEMS | NSPECTI ON REPORT
A. Inspect equipment and installation for conformance with design.
B. The inspection and report is to be done well in advance of performance
testing and balancing work. The purpose of the inspection is to
identify and report deviations from design and ensure that systems will

be ready for TAB at the appropriate time.

Testing, Adjusting, and Balancing for HVAC
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C. Reports: Follow check list format developed by AABC, NEBB or SMACNA,
supplemented by narrative comments, with emphasis on air handling units
and fans. Check for conformance with submittals.

3.4 SYSTEM READI NESS REPORT

A. Inspect each System to ensure that it is complete including
installation and operation of controls.

B. Verify that all items such as piping, ports, terminals, connectors,
etc., that is required for TAB are installed. Provide a report to the
COR.

3.5 TAB REPORTS

A. Submit an intermediate report for 50 percent of systems and equipment
tested and balanced to establish satisfactory test results.

B. The TAB contractor shall provide raw data immediately in writing to the
COR if there is a problem in achieving intended results before
submitting a formal report.

C. If over 20 percent of readings in the intermediate report fall outside
the acceptable range, the TAB report shall be considered invalid and
all contract TAB work shall be repeated and re-submitted for approval.

D. Do not proceed with the remaining systems until intermediate report is
approved by the COR.

3.6 TAB PROCEDURES

A. Tab shall be performed in accordance with the requirement of the
Standard under which TAB agency is certified by either AABC or NEBB.

B. General: During TAB all related system components shall be in full
operation. Fan and pump rotation, motor loads and equipment vibration
shall be checked and corrected as necessary before proceeding with TAB.

C. Coordinate TAB procedures with any phased construction completion
requirements for the project. Provide TAB reports for each phase of the
project prior to partial final inspections of each phase of the
project.

D. Allow sufficient time in construction schedule for TAB and submission
of all reports for an organized and timely correction of deficiencies.

E. Air Balance and Equipment Test: Include fans, room
diffusers/outlets/inlets, and computer room AC units.

1. Adjust fan speeds to provide design air flow. V-belt drives,
including fixed pitch pulley requirements, are specified In Section
23 05 11, COMMON WORK RESULTS FOR HVAC.

Testing, Adjusting, and Balancing for HVAC
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Test and balance systems in all specified modes of operation. Verify
that dampers and other controls function properly.

Record final measurements for air handling equipment performance
data sheets.

F. Water Balance and Equipment Test: Include circulating pumps,

convertors, coils, coolers and condensers:

1.

Adjust flow rates for equipment. Set coils and evaporator to values
on equipment submittals, if different from values on contract
drawings.

Record final measurements for hydronic equipment on performance data
sheets. Include entering and leaving water temperatures for heating
and cooling coils, and for convertors. Include entering and leaving
air temperatures (DB/WB for cooling coils) for air handling units
and reheat coils. Make air and water temperature measurements at the

same time.

3.7 MARKI NG OF SETTI NGS
Following approval of Tab final Report, the setting of all HVAC

adjustment devices including valves, splitters and dampers shall be

permanently marked by the TAB Specialist so that adjustment can be

restored if disturbed at any time. Style and colors used for markings
shall be coordinated with the COR.

- - -END-=- - -

Testing, Adjusting, and Balancing for HVAC
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SECTION 23 07 11
HVAC | NSULATI ON

GENERAL

A. Field applied insulation for thermal efficiency and condensation

control for:

1. HVAC ductwork and piping.

2. HVAC equipment (i.e. heat exchanger).

Definitions

1. ASJ: All service jacket, white Ffinish facing or jacket.

2. Air conditioned space: Space having air temperature and/or humidity
controlled by mechanical equipment.

3. Cold: Equipment, ductwork or piping handling media at design
temperature of 16 degrees C (60 degrees F) or below.

4. Concealed: Ductwork and piping above ceilings and in chases and pipe
spaces.

5. Exposed: Piping, ductwork, and equipment exposed to view in Finished
areas including mechanical and electrical equipment rooms or exposed
to outdoor weather. Attics and crawl spaces where air handling units
are located are considered to be mechanical rooms. Shafts, chases,
unfinished attics, crawl spaces and pipe basements are not
considered finished areas.

6. FSK: Foil-scrim-kraft facing.

7. Hot: HVAC Ductwork handling air at design temperature above 16
degrees C (60 degrees F);HVAC equipment or piping handling media
above 41 degrees C (105 degrees F).

8. Density: kg/m® - kilograms per cubic meter (Pcf - pounds per cubic
foot).

9. Runouts: Branch pipe connections up to 25-mm (one-inch) nominal size
to fan coil units or reheat coils for terminal units.

10. Thermal conductance: Heat flow rate through materials.

a. Flat surface: Watt per square meter (BTU per hour per square
foot).

b. Pipe or Cylinder: Watt per square meter (BTU per hour per linear
foot).

HVAC Insulation
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11. Thermal Conductivity (k): Watt per meter, per degree C (BTU per inch
thickness, per hour, per square foot, per degree F temperature
difference).

12. Vapor Retarder (Vapor Barrier): A material which retards the
transmission (migration) of water vapor. Performance of the vapor
retarder is rated in terms of permeance (perms). For the purpose of
this specification, vapor retarders shall have a maximum published
permeance of 0.1 perms and vapor barriers shall have a maximum
published permeance of 0.001 perms.

11. HHWS: Hot water heating supply.

12. HHWR: Hot water heating return.

13. PCWS: Process Chilled Water Supply.

14_. PCWR: Process Chilled Water Return.

15. CW: Cold water.

16. HW: Hot water.

17. CHWS: Chilled water supply.

18. CHWR: Chilled water return.

19. CD: Cooling coil condensate.

1.2 RELATED WORK

A

B.

Section 07 84 00, FIRESTOPPING: Mineral fiber and bond breaker behind
sealant.

Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical
requirements and items, which are common to more than one section of
Division 23.

. Section 23 21 13, HYDRONIC PIPING.
. Section 23 31 00, HVAC DUCTS AND CASINGS: Ductwork, plenum and

fittings.

1.3 QUALITY ASSURANCE

A.

Refer to article QUALITY ASSURANCE, in Section 23 05 11, COMMON WORK
RESULTS FOR HVAC.

. Criteria:

1. Comply with NFPA 90A, particularly paragraphs 4.3.3.1 through
4.3.3.6, 4.3.10.2.6, and 5.4.6.4, parts of which are quoted as
follows:

4.3.3.1 Pipe insulation and coverings, duct coverings, duct
linings, vapor retarder facings, adhesives, fasteners, tapes, and
supplementary materials added to air ducts, plenums, panels, and
duct silencers used in duct systems, unless otherwise provided
for in 4.3.3.1.1 or 4.3.3.1.2_., shall have, in the form in

HVAC Insulation
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which they are used, a maximum flame spread index of 25 without
evidence of continued progressive combustion and a maximum smoke
developed index of 50 when tested in accordance with NFPA 255,
Standard Method of Test of Surface Burning Characteristics of
Building Materials.

4.3.3.1.1 Where these products are to be applied with adhesives,
they shall be tested with such adhesives applied, or the
adhesives used shall have a maximum flame spread index of 25 and
a maximum smoke developed index of 50 when in the final dry
state. (See 4.2.4.2.)

4.3.3.1.2 The flame spread and smoke developed index requirements
of 4.3.3.1.1 shall not apply to air duct weatherproof coverings
where they are located entirely outside of a building, do not
penetrate a wall or roof, and do not create an exposure hazard.

4.3.3.2 Closure systems for use with rigid and flexible air ducts
tested in accordance with UL 181, Standard for Safety Factory-
Made Air Ducts and Air Connectors, shall have been tested,
listed, and used in accordance with the conditions of their
listings, in accordance with one of the following:

(@D UL 181A, Standard for Safety Closure Systems for Use with
Rigid Ailr Ducts and Air Connectors

) UL 181B, Standard for Safety Closure Systems for Use with
Flexible Air Ducts and Air Connectors

4_.3.3.3 Air duct, panel, and plenum coverings and linings, and
pipe insulation and coverings shall not flame, glow, smolder, or
smoke when tested In accordance with a similar test for pipe
covering, ASTM C 411, Standard Test Method for Hot-Surface
Performance of High-Temperature Thermal Insulation, at the
temperature to which they are exposed in service.

4.3.3.3.1 In no case shall the test temperature be below 121°C
(250°F).

4.3.3.4 Air duct coverings shall not extend through walls or
floors that are required to be fire stopped or required to have a
fire resistance rating, unless such coverings meet the
requirements of 5.4.6.4.

4_.3.3.5* Air duct linings shall be interrupted at fire dampers to
prevent interference with the operation of devices.

4_.3.3.6 Air duct coverings shall not be installed so as to
conceal or prevent the use of any service opening.

4.3.10.2.6 Materials exposed to the airflow shall be
noncombustible or limited combustible and have a maximum smoke
developed index of 50 or comply with the following.

4.3.10.2.6.1 Electrical wires and cables and optical fiber cables
shall be listed as noncombustible or limited combustible and have
a maximum smoke developed index of 50 or shall be listed as
having a maximum peak optical density of 0.5 or less, an average
optical density of 0.15 or less, and a maximum flame spread
distance of 1.5 m (6 ft) or less when tested in accordance

with NFPA 262, Standard Method of Test for Flame Travel and
Smoke of Wires and Cables for Use in Air-Handling Spaces.

HVAC Insulation
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4.3.10.2.6.4 Optical-fiber and communication raceways shall be
listed as having a maximum peak optical density of 0.5 or less,
an average optical density of 0.15 or less, and a maximum flame
spread distance of 1.5 m (6 ft) or less when tested in accordance
with UL 2024, Standard for Safety Optical-Fiber Cable Raceway.

4.3.10.2.6.6 Supplementary materials for air distribution systems
shall be permitted when complying with the provisions of 4.3.3.

5.4.6.4 Where air ducts pass through walls, floors, or partitions
that are required to have a fire resistance rating and where fire
dampers are not required, the opening in the construction around
the air duct shall be as follows:

(1) Not exceeding a 25.4 mm (1 in.) average clearance on all
sides.

(2) Filled solid with an approved material capable of preventing
the passage of flame and hot gases sufficient to ignite cotton
waste when subjected to the time-temperature fire conditions
required for fire barrier penetration as specified in NFPA 251,
Standard Methods of Tests of Fire Endurance of Building
Construction and Materials

2. Test methods: ASTM E84, UL 723, or NFPA 255.

3. Specified k factors are at 24 degrees C (75 degrees F) mean
temperature unless stated otherwise. Where optional thermal
insulation material is used, select thickness to provide thermal
conductance no greater than that for the specified material. For
pipe, use insulation manufacturer®s published heat flow tables. For
domestic hot water supply and return, run out insulation and
condensation control insulation, no thickness adjustment need be
made .

4. All materials shall be compatible and suitable for service
temperature, and shall not contribute to corrosion or otherwise
attack surface to which applied in either the wet or dry state.

C. Every package or standard container of insulation or accessories
delivered to the job site for use must have a manufacturer®s stamp or
label giving the name of the manufacturer and description of the
material.

1.4 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, and SAMPLES.

B. Shop Drawings:

1. All information, clearly presented, shall be included to determine
compliance with drawings and specifications and ASTM, federal and
military specifications.

HVAC Insulation
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C.

a. Insulation materials: Specify each type used and state surface
burning characteristics.

b. Insulation facings and jackets: Each type used. Make it clear
that white finish will be furnished for exposed ductwork, casings
and equipment.

c. Insulation accessory materials: Each type used.

d. Manufacturer®s installation and fitting fabrication instructions
for flexible unicellular insulation.

e. Make reference to applicable specification paragraph numbers for
coordination.

Samples:

1. Each type of insulation: Minimum size 100 mm (4 inches) square for
board/block/ blanket; 150 mm (6 inches) long, full diameter for
round types.

2. Each type of facing and jacket: Minimum size 100 mm (4 inches
square).

3. Each accessory material: Minimum 120 ML (4 ounce) liquid container
or 120 gram (4 ounce) dry weight for adhesives / cement / mastic.

1.5 STORAGE AND HANDLI NG CF MATERI AL

Store materials in clean and dry environment, pipe covering jackets
shall be clean and unmarred. Place adhesives in original containers.
Maintain ambient temperatures and conditions as required by printed
instructions of manufacturers of adhesives, mastics and finishing

cements.

1.6 APPLI CABLE PUBLI CATI ONS

A.

The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by basic
designation only.
Federal Specifications (Fed. Spec.):
L-P-535E (2)- 99........ Plastic Sheet (Sheeting): Plastic Strip; Poly
(Vinyl Chloride) and Poly (Vinyl Chloride -
Vinyl Acetate), Rigid.
Military Specifications (Mil. Spec.):
MIL-A-3316C (2)-90...... Adhesives, Fire-Resistant, Thermal Insulation
MIL-A-24179A (1)-87..... Adhesive, Flexible Unicellular-Plastic
Thermal Insulation

HVAC Insulation
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MIL-C-19565C (1)-88..... Coating Compounds, Thermal Insulation, Fire-and
Water-Resistant, Vapor-Barrier
MIL-C-20079H-87 ... ... ... Cloth, Glass; Tape, Textile Glass; and Thread,

Glass and Wire-Reinforced Glass
D. American Society for Testing and Materials (ASTM):
A167-99(2004) . .. ... .. ... Standard Specification for Stainless and
Heat-Resisting Chromium-Nickel Steel Plate,
Sheet, and Strip

B209-07. ..o Standard Specification for Aluminum and
Aluminum-Alloy Sheet and Plate

C411-05. .. oo Standard test method for Hot-Surface
Performance of High-Temperature Thermal
Insulation

C449-07 .« oo e e e Standard Specification for Mineral Fiber

Hydraulic-Setting Thermal Insulating and
Finishing Cement

C533-09. ... i Standard Specification for Calcium Silicate
Block and Pipe Thermal Insulation

C534-08. ... ... Standard Specification for Preformed Flexible
Elastomeric Cellular Thermal Insulation in
Sheet and Tubular Form

Co47-07 - o e i Standard Specification for Mineral Fiber pipe
Insulation

C552-07 . i e e e Standard Specification for Cellular Glass
Thermal Insulation

C553-08. ... ... Standard Specification for Mineral Fiber

Blanket Thermal Insulation for Commercial and
Industrial Applications

C585-09. ... .. .o... Standard Practice for Inner and Outer Diameters
of Rigid Thermal Insulation for Nominal Sizes
of Pipe and Tubing (NPS System) R (1998)

C612-10. .. i Standard Specification for Mineral Fiber Block
and Board Thermal Insulation

C1126-04. ... . ... Standard Specification for Faced or Unfaced
Rigid Cellular Phenolic Thermal Insulation

HVAC Insulation
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Cl136-10. ... oo Standard Specification for Flexible, Low
Permeance Vapor Retarders for Thermal
Insulation
D1668-97a (2006)........ Standard Specification for Glass Fabrics (Woven
and Treated) for Roofing and Waterproofing
E84-10. .. .. ... Standard Test Method for Surface Burning
Characteristics of Building
Materials
E119-09C.. .. oo .. Standard Test Method for Fire Tests of Building
Construction and Materials
E136-09b. .. ... .. ... .... Standard Test Methods for Behavior of Materials
in a Vertical Tube Furnace at 750 degrees C
(1380 F)
E. National Fire Protection Association (NFPA):
90A-09. . ... Standard for the Installation of Air
Conditioning and Ventilating Systems
96-08. .. ... Standards for Ventilation Control and Fire
Protection of Commercial Cooking Operations
101-09. .o i Life Safety Code
251-06. .. Standard methods of Tests of Fire Endurance of
Building Construction Materials
255-06. .. ... Standard Method of tests of Surface Burning
Characteristics of Building Materials
F. Underwriters Laboratories, Inc (UL):
723, . UL Standard for Safety Test for Surface Burning
Characteristics of Building Materials with
Revision of 09/08
G. Manufacturer’s Standardization Society of the Valve and Fitting

Industry (MSS):
SP58-2009. ... ... ... ... Pipe Hangers and Supports Materials, Design,
and Manufacture

PART 2 - PRODUCTS
2.1 M NERAL FI BER OR FI BER GLASS

A

ASTM C612 (Board, Block), Class 1 or 2, density 48 kg/m® (3 pcf), k =
0.037 (0.26) at 24 degrees C (75 degrees F), external insulation for
temperatures up to 204 degrees C (400 degrees F) with foil scrim (FSK)

facing.

HVAC Insulation
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B. ASTM C553 (Blanket, Flexible) Type 1, Class B-5, Density 32 kg/m® (2
pcf), k = 0.04 (0.27) at 24 degrees C (75 degrees F), for use at
temperatures up to 204 degrees C (400 degrees F) with foil scrim (FSK)
facing.

C. ASTM C547 (Pipe Fitting Insulation and Preformed Pipe Insulation),
Class 1, k = 0.037 (0.26) at 24 degrees C (75 degrees F), for use at
temperatures up to 230 degrees C (450 degrees F) with an all service
vapor retarder jacket with polyvinyl chloride premolded fitting
covering.

2.2 M NERAL WOOL OR REFRACTORY FI BER
A. Comply with Standard ASTM C612, Class 3, 450 degrees C (850 degrees F).
2.3 RRA D CELLULAR PHENOLI C FOAM

A. Preformed (molded) pipe insulation, ASTM C1126, type I1Il, grade 1, k =
0.021(0.15) at 10 degrees C (50 degrees F), for use at temperatures up
to 121 degrees C (250 degrees F) with all service vapor retarder jacket
with polyvinyl chloride premolded fitting covering.

B. Equipment and Duct Insulation, ASTM C 1126, type 11, grade 1, k = 0.021
(0.15) at 10 degrees C (50 degrees F), for use at temperatures up to
121 degrees C (250 degrees F) with rigid cellular phenolic insulation
and covering, and all service vapor retarder jacket.

2.4 CELLULAR GLASS CLOSED- CELL

A. Comply with Standard ASTM C177, C518, density 120 kg/m® (7.5 pcf)
nominal, k = 0.033 (0.29) at 240 degrees C (75 degrees F).

B. Pipe insulation for use at temperatures up to 200 degrees C (400
degrees F) with all service vapor retarder jacket.

2.5 FLEXI BLE ELASTOMVERI C CELLULAR THERVAL
ASTM C177, C518, k = 0.039 (0.27) at 24 degrees C (75 degrees F), flame
spread not over 25, smoke developed not over 50, for temperatures from
minus 4 degrees C (40 degrees F) to 93 degrees C (200 degrees F). No
Jacket required.

2.6 CALCI UM SI LI CATE

A_. Preformed pipe Insulation: ASTM C533, Type 1 and Type Il with indicator
denoting asbestos-free material.

B. Premolded Pipe Fitting Insulation: ASTM C533, Type I and Type Il with
indicator denoting asbestos-free material.

C. Equipment Insulation: ASTM C533, Type I and Type 11

D. Characteristics:

HVAC Insulation
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I nsul ati on Characteristics

| TEMS TYPE | TYPE 11
Temperature, maximum degrees C 649 (1200) 927 (1700)
(degrees F)
Density (dry), Kg/m* (lb/ ft3) 232 (14.5) 288 (18)
Thermal conductivity:
Min W/ m K (Btu in/h ft? degrees F)@ | 0.059 0.078
mean temperature of 93 degrees C (0.41) (0.540)

(200 degrees F)

Surface burning characteristics:

Flame spread Index, Maximum

Smoke Density index, Maximum

2.6 | NSULATI ON FACI NGS AND JACKETS

A_ Vapor Retarder, higher strength with low water permeance = 0.02 or less
perm rating, Beach puncture 50 units for insulation facing on exposed
ductwork, casings and equipment, and for pipe insulation jackets.
Facings and jackets shall be all service type (ASJ) or PVDC Vapor
Retarder jacketing.

B. ASJ jacket shall be white kraft bonded to 0.025 mm (1 mil) thick
aluminum foil, fiberglass reinforced, with pressure sensitive adhesive
closure. Comply with ASTM C1136. Beach puncture 50 units, Suitable for
painting without sizing. Jackets shall have minimum 40 mm (1-1/2 inch)
lap on longitudinal joints and minimum 75 mm (3 inch) butt strip on end
joints. Butt strip material shall be same as the jacket. Lap and butt
strips shall be self-sealing type with factory-applied pressure
sensitive adhesive.

C. Vapor Retarder medium strength with low water vapor permeance of 0.02
or less perm rating), Beach puncture 25 units: Foil-Scrim-Kraft (FSK)
or PVDC vapor retarder jacketing type for concealed ductwork and
equipment.

D. Field applied vapor barrier jackets shall be provided, in addition to
the specified facings and jackets, on all exterior piping and ductwork
as well as on interior piping and ductwork exposed to outdoor air
(i.e.; in ventilated attics, piping in ventilated (not air conditioned)
spaces, etc.) conveying fluids below ambient temperature. The vapor

HVAC Insulation
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barrier jacket shall consist of a multi-layer laminated cladding with a
maximum water vapor permeance of 0.001 perms. The minimum puncture
resistance shall be 35 cm-kg (30 inch-pounds) for interior locations
and 92 cm-kg (80 inch-pounds) for exterior or exposed locations or
where the insulation is subject to damage.

Glass Cloth Jackets: Presized, minimum 0.18 kg per square meter (7.8
ounces per square yard), 2000 kPa (300 psig) bursting strength with
integral vapor retarder where required or specified. Weather proof if
utilized for outside service.

Factory composite materials may be used provided that they have been
tested and certified by the manufacturer.

Pipe fitting insulation covering (Jackets): Fitting covering shall be
premolded to match shape of Fitting and shall be polyvinyl chloride
(PVC) conforming to Fed Spec L-P-335, composition A, Type 11 Grade GU,
and Type 111, minimum thickness 0.7 mm (0.03 inches). Provide color

matching vapor retarder pressure sensitive tape.

2.7 REMOVABLE | NSULATI ON JACKETS

A.

Insulation and Jacket:

1. Non-Asbestos Glass mat, type E needled fiber.

2. Temperature maximum of 450°F, Maximum water vapor transmission of
0.00 perm, and maximum moisture absorption of 0.2 percent by volume.

3. Jacket Material: Silicon/fiberglass and LFP 2109 pure PTFE.

4. Construction: One piece jacket body with three-ply braided pure
Teflon or Kevlar thread and insulation sewn as part of jacket. Belt

fastened.

2.8 PI PE COVERI NG PROTECTI ON SADDLES

A

Cold pipe support: Premolded pipe insulation 180 degrees (half-shells)
on bottom half of pipe at supports. Material shall be cellular glass

insulation of the same thickness as adjacent insulation.

Nom nal Pipe Size and Accessories Material (Insert Blocks)
Nominal Pipe Size mm (inches) Insert Blocks mm (inches)
Up through 125 (5) 150 (6) long
150 (6) 150 (6) long
200 (8), 250 (10), 300 (12) 225 (9) long
350 (14), 400 (16) 300 (12) long
450 through 600 (18 through 24) 350 (14) long

HVAC Insulation
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B.

Warm or hot pipe supports: Premolded pipe insulation (180 degree half-
shells) on bottom half of pipe at supports. Material shall be cellular
glass or calcium silicate. Insulation at supports shall have same

thickness as adjacent insulation.

2.9 ADHESI VE, MASTI C, CEMENT

A

Mil. Spec. MIL-A-3316, Class 1: Jacket and lap adhesive and protective
finish coating for insulation.

Mil. Spec. MIL-A-3316, Class 2: Adhesive for laps and for adhering
insulation to metal surfaces.

Mil. Spec. MIL-A-24179, Type Il Class 1: Adhesive for installing
flexible unicellular insulation and for laps and general use.

Mil. Spec. MIL-C-19565, Type I: Protective finish for outdoor use.
Mil. Spec. MIL-C-19565, Type 1 or Type 1l: Vapor barrier compound for

indoor use.

. ASTM C449: Mineral fiber hydraulic-setting thermal insulating and

finishing cement.

. Other: Insulation manufacturers® published recommendations.

MECHANI CAL FASTENERS

Pins, anchors: Welded pins, or metal or nylon anchors with galvanized
steel-coated or fiber washer, or clips. Pin diameter shall be as
recommended by the insulation manufacturer.

Staples: Outward clinching monel or galvanized steel.

C. Wire: 1.3 mm thick (18 gage) soft annealed galvanized or 1.9 mm (14

gage) copper clad steel or nickel copper alloy.

. Bands: 13 mm (0.5 inch) nominal width, brass, galvanized steel,

aluminum or stainless steel.
REI NFORCEMENT AND FI NI SHES

Glass fabric, open weave: ASTM D1668, Type 11l (resin treated) and Type
I (asphalt treated).

Glass fiber fitting tape: Mil. Spec MIL-C-20079, Type 11, Class 1.

C. Tape for Flexible Elastomeric Cellular Insulation: As recommended by

the insulation manufacturer.

. Hexagonal wire netting: 25 mm (one inch) mesh, 0.85 mm thick (22 gage)

galvanized steel.

. Corner beads: 50 mm (2 inch) by 50 mm (2 inch), 0.55 mm thick (26 gage)

galvanized steel; or, 25 mm (1 inch) by 25 mm (1 inch), 0.47 mm thick

HVAC Insulation
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(28 gage) aluminum angle adhered to 50 mm (2 inch) by 50 mm (2 inch)
Kraft paper.

PVC fitting cover: Fed. Spec L-P-535, Composition A, 11-86 Type I1,
Grade GU, with Form B Mineral Fiber insert, for media temperature 4
degrees C (40 degrees F) to 121 degrees C (250 degrees F). Below 4
degrees C (40 degrees F) and above 121 degrees C (250 degrees F).
Provide double layer insert. Provide color matching vapor barrier

pressure sensitive tape.

2. 12 FI RESTOPPI NG MATERI AL

Other than pipe and duct insulation, refer to Section 07 84 00
FIRESTOPPING.

2.13 FLAME AND SMXKE

Unless shown otherwise all assembled systems shall meet flame spread 25
and smoke developed 50 rating as developed under ASTM, NFPA and UL
standards and specifications. See paragraph 1.3 "Quality Assurance™.

PART 3 - EXECUTI ON
3.1 GENERAL REQUI REMENTS

A

Required pressure tests of duct and piping joints and connections shall
be completed and the work approved by the COR for application of
insulation. Surface shall be clean and dry with all foreign materials,
such as dirt, oil, loose scale and rust removed.

Except for specific exceptions, insulate entire specified equipment,
piping (pipe, fittings, valves, accessories), and duct systems.
Insulate each pipe and duct individually. Do not use scrap pieces of
insulation where a full length section will Fit.

Insulation materials shall be installed in a first class manner with
smooth and even surfaces, with jackets and facings drawn tight and
smoothly cemented down at all laps. Insulation shall be continuous
through all sleeves and openings, except at fire dampers and duct
heaters (NFPA 90A). Vapor retarders shall be continuous and
uninterrupted throughout systems with operating temperature 16 degrees
C (60 degrees F) and below. Lap and seal vapor retarder over ends and
exposed edges of insulation. Anchors, supports and other metal
projections through insulation on cold surfaces shall be insulated and
vapor sealed for a minimum length of 150 mm (6 inches).

HVAC Insulation
23 07 11 - 12



FINAL BID SUBMITTAL VAMC WADE PARK CLEVELAND

FOR CONSTRUCTION Project No. 541-15-203
05/08/14 Provide Process Loop Tie-Ins
D. Install vapor stops at all insulation terminations on either side of

valves, pumps and equipment and particularly in straight lengths of

pipe insulation.

Construct insulation on parts of equipment such as chilled water pumps

and heads of chillers, convertors and heat exchangers that must be

opened periodically for maintenance or repair, so insulation can be

removed and replaced without damage. Install insulation with bolted 1

mm thick (20 gage) galvanized steel or aluminum covers as complete

units, or in sections, with all necessary supports, and split to

coincide with flange/split of the equipment.

Apply insulation materials subject to the manufacturer®s recommended

temperature limits. Apply adhesives, mastic and coatings at the

manufacturer®s recommended minimum coverage.

Elbows, flanges and other fittings shall be insulated with the same

material as is used on the pipe straights. The elbow/ fitting

insulation shall be field-fabricated, mitered or factory prefabricated
to the necessary size and shape to fit on the elbow/ Ffitting. Use of
polyurethane spray-foam to fill a PVC elbow jacket is prohibited on
cold applications.

Firestop Pipe Insulation:

1. Provide firestopping insulation at fire and smoke barriers through
penetrations. Fire stopping insulation shall be UL listed as defines
in Section 07 84 00, FIRESTOPPING.

2. Pipe penetrations requiring fire stop insulation including, but not
limited to the following:

a. Pipe risers through floors

b. Pipe or duct chase walls and floors
c. Smoke partitions

d. Fire partitions

Provide metal jackets over insulation as follows:

1. All piping exposed to outdoor weather.

2. Piping exposed in building, within 1800 mm (6 feet) of the floor,
that connects to sterilizers and laundry equipment. Jackets may be
applied with pop rivets. Provide aluminum angle ring escutcheons at
wall, ceiling or floor penetrations.

3. A 50 mm (2 inch) overlap is required at longitudinal and

circumferential joints.

HVAC Insulation
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3.2 I NSULATI ON | NSTALLATI ON

A. Mineral Fiber Board:

1.

Faced board: Apply board on pins spaced not more than 300 mm (12
inches) on center each way, and not less than 75 mm (3 inches) from
each edge of board. In addition to pins, apply insulation bonding
adhesive to entire underside of horizontal metal surfaces. Butt
insulation edges tightly and seal all joints with laps and butt
strips. After applying speed clips cut pins off flush and apply
vapor seal patches over clips.

Plain board:

a. Insulation shall be scored, beveled or mitered to provide tight
joints and be secured to equipment with bands spaced 225 mm (9
inches) on center for irregular surfaces or with pins and clips
on flat surfaces. Use corner beads to protect edges of
insulation.

b. For hot equipment: Stretch 25 mm (1 inch) mesh wire, with edges
wire laced together, over insulation and finish with insulating
and finishing cement applied in one coat, 6 mm (1/4 inch) thick,
trowel led to a smooth finish.

c. For cold equipment: Apply meshed glass fabric in a tack coat 1.5
to 1.7 square meter per liter (60 to 70 square feet per gallon)
of vapor mastic and finish with mastic at 0.3 to 0.4 square meter
per liter (12 to 15 square feet per gallon) over the entire
fabric surface.

Cold equipment: 40 mm (1-1/2inch) thick insulation faced with ASJ.

a. Chilled water pumps, water filter, chemical feeder pot or tank.

Exposed, unlined ductwork and equipment in unfinished areas,

mechanical and electrical equipment rooms:

a. 50 mm (2 inch) thick insulation faced with ASJ (white all service
jJacket): Supply air duct.

b. 40 mm (1-1/2 inch) thick insulation faced with ASJ: Return air
duct, mixed air plenums and prefilter housing.

B. Flexible Mineral Fiber Blanket:

1.

Adhere insulation to metal with 75 mm (3 inch) wide strips of
insulation bonding adhesive at 200 mm (8 inches) on center all
around duct. Additionally secure insulation to bottom of ducts
exceeding 600 mm (24 inches) in width with pins welded or adhered on

HVAC Insulation
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450 mm (18 inch) centers. Secure washers on pins. Butt insulation
edges and seal joints with laps and butt strips. Staples may be used
to assist in securing insulation. Seal all vapor retarder
penetrations with mastic. Sagging duct insulation will not be
acceptable. Install firestop duct insulation where required.

2. Supply air ductwork to be insulated includes main and branch ducts
from unit discharge to room supply outlets, and the bodies of
ceiling outlets to prevent condensation. Insulate sound attenuator
units, coil casings and damper frames. To prevent condensation
insulate trapeze type supports and angle iron hangers for flat oval
ducts that are in direct contact with metal duct.

3. Concealed supply air ductwork.

a. Above ceilings at a roof level, in attics, and duct work exposed
to outdoor weather: 50 mm (2 inch) thick insulation faced with
FSK.

b. Above ceilings for other than roof level: 40 mm (1 % inch) thick
insulation faced with FSK.

4. Concealed return air duct:

a. Above ceilings at a roof level, unconditioned areas, and iIn
chases with external wall or containing steam piping; 40 mm (1-
1/2 inch) thick, insulation faced with FSK.

b. Concealed return air ductwork in other locations need not be
insulated.

C. Molded Mineral Fiber Pipe and Tubing Covering:

1. Fit insulation to pipe or duct, aligning longitudinal joints. Seal
longitudinal joint laps and circumferential butt strips by rubbing
hard with a nylon sealing tool to assure a positive seal. Staples
may be used to assist in securing insulation. Seal all vapor
retarder penetrations on cold piping with a generous application of
vapor barrier mastic. Provide inserts and install with metal
insulation shields at outside pipe supports. Install freeze
protection insulation over heating cable.

2. Contractor®s options for fitting, flange and valve insulation:

a. Insulating and finishing cement for sizes less than 100 mm (4
inches) operating at surface temperature of 16 degrees C (61
degrees F) or more.

HVAC Insulation
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b. Factory premolded, one piece PVC covers with mineral fiber, (Form

B), inserts. Provide two insert layers for pipe temperatures

below 4 degrees C (40 degrees F), or above 121 degrees C (250

degrees F). Secure first layer of insulation with twine. Seal

seam edges with vapor barrier mastic and secure with fitting

tape.

c. Factory molded, ASTM C547 or field mitered sections, joined with

adhesive or wired in place. For hot piping finish with a

smoothing coat of finishing cement. For cold fittings, 16 degrees

C (60 degrees F) or less, vapor seal with a layer of glass

fitting tape imbedded between two 2 mm (1/16 inch) coats of vapor

barrier mastic.

d. Fitting tape shall extend over the adjacent pipe insulation and

overlap on itself at least 50 mm (2 inches).
3. Nominal thickness in millimeters and inches specified in the

schedule at the end of this section.

D. Cellular Glass Insulation:

1. Pipe and tubing, covering nominal thickness in millimeters and

inches as specified in the schedule at the end of this section.
2. Cold equipment: 50 mm (2 inch) thick insulation faced with ASJ for
chilled water pumps, water filters, chemical feeder pots or tanks,

expansion tanks, air separators and air purgers.
3.3 PIPE | NSULATI ON SCHEDULE

Provide insulation for piping systems as scheduled below:

I nsul ation Thickness MIIlineters (Inches)
Nominal Pipe Size Millimeters (Inches)
Operating Insulation Less 25 — 32 38 — 75 100 (4)
Temperature Material than 1 - 1%) (1% - 3) and Above
Range/Service 25 (1)
4-16 degrees C Cellular 38 38 (1.5) |38 (1.5 38 (1.5)
(40-60 degrees F) 8;??5 Closed- | (1-5)
(PCWS, PCWR, CHWS,
CHWR, CD, and
equipment cooling
piping)
4-16 degrees C Cellular 50 50 (2.0) |75 (3.0) 75 (3.0)
Glass Closed-

HVAC Insulation
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(40-60 degrees F) Cell 2.0)

(PCWS, PCWR, CHWS,
and CHWR within pipe
chase and
underground)

- - -END-=- - -

HVAC Insulation
23 07 11 - 17




FINAL BID SUBMITTAL VAMC WADE PARK CLEVELAND
FOR CONSTRUCTION Project No. 541-15-203
05/08/14 Provide Process Loop Tie-Ins

SECTI ON 23 09 23
DI RECT- DI G TAL CONTROL SYSTEM FOR HVAC

PART 1 — GENERAL
1.1 DESCRI PTI ON

A

D.

The control system(s) shall be as indicated on the project documents,
point list, drawings and described in these specifications. This scope
of work shall include a complete and working system including all
engineering, programming, controls and installation materials,
installation labor, commissioning and start-up, training, final project
documentation and warranty.

Temperature controls shall be Andover. All controls work shall interface
with existing Andover building control system.

Engineering Control Center (ECC) shall include:

. Operator Workstation Web-Browser User Interface (Ul).

Ethernet, IP Supervisory Network.

. Graphic Operational Interface.

Software Configuration Tools (SCT).

Scheduling and Alarm Management software.

Local ACC-LON or Infinet-2 networks.

Network Area Controllers (NAC).

8. Unitary Control Units (UCU).

9. Connected 1/0 devices.

10. Third party system Data Integration.

The Controls Contractor’s work shall include all labor, materials,

N o g b~ WODN P

special tools, equipment, enclosures, power supplies, software, software

licenses, Project specific software configurations and database entries,

interfaces, wiring, tubing, installation, labeling, engineering,
calibration, documentation, submittals, testing, verification, training
services, permits and licenses, transportation, shipping, handling,
administration, supervision, management, insurance, Warranty, specified
services and items required by the Contract for the complete and fully
functional Controls Systems.

Following control devices and systems shall be used to provide the

functional requirements of HVAC equipment and systems.

1. Direct Digital Control (DDC) of HVAC equipment and systems.

2. Terminal units and similar units for control of room environment
conditions may be equipped with integral controls furnished and
installed by the equipment manufacturer or field mounted. Refer to
equipment specifications and as indicated in project documents.

Direct-Digital Control System for HVAC
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F. Base bid includes connecting into the ECC and the installation of new

DDC controls as indicated on the temperature control diagrams and the
1/0 Points List.

Connect the new work into the existing ECC system operator workstation
located in the HVAC facilities shop. System shall operate and function
as one complete system including one database of control point objects
and global control logic capabilities. Facility operators shall have
complete operations and control capability over all systems, new and
existing including; monitoring, trending, graphing, scheduling, alarm
management, global point sharing, global strategy deployment, graphical
operations interface and custom reporting as specified. Modify the
existing ECC, if necessary, to accommodate the additional control
points.

The control subcontractor shall supply as required, the necessary
equipment to interface between any existing and new system Network Area
Controllers (NAC) as part of this contract. Number of area controllers
required is dependent on the type and quantity of devices, hardware and
software points provided. Network area controllers are same as remote
controller units (RCU).

The control systems shall be designed such that each mechanical system
shall operate under stand-alone mode. Temperature Controls contractor
shall provide controllers for each mechanical system. In the event of a
network communication failure, or the loss of any other controller, the
control system shall continue to operate independently. Failure of the
ECC shall have no effect on the field controllers, including those
involved with global strategies.

The Top End of the NAC shall communicate using American Society of
Heating and Refrigerating Engineers/American National Standards
Institute (ASHRAE/ANSI) Standard 135(BACnet) protocol. The NAC shall
reside on the IP Ethernet (I1SO 8802-3) local area network, and provide
information via standard object types and application services. The
Bottom End of the NAC, the unit level controllers and all other field
devices shall reside on the ACC-LON or Infinet-2 networks, and provide
data using standard network variable types and configuration properties.

. The intent of this specification is to provide a peer-to peer networked,

distributed control system.

. The control system shall accommodate simultaneously multiple user

operation and the access to the system should be limited only by
operator password.

Direct-Digital Control System for HVAC
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1. 2 RELATED WORK

A.
B.
C.
D.
E.

Section 23 05 11, COMMON WORK RESULTS FOR HVAC.

Section 23 21 13, HYDRONIC PIPING.

Section 23 05 93, TESTING, ADJUSTING, AND BALANCING FOR HVAC.
Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS.

1.3 DEFI NI TI ON

A.

Algorithm: A logical procedure for solving a recurrent mathematical
problem; A prescribed set of well-defined rules or processes for the
solution of a problem in a finite number of steps.

. ACU: Auxiliary Control Unit (ACU) used for controls of air handling

units, reports to RCU.

. Analog: A continuously varying signal value (e.g., temperature, current,

velocity etc.

. BACnet: Building Automation Control Network Protocol, ASHRAE Standard

135.

. Baud: It is a signal change in a communication link. One signal change

can represent one or more bits of information depending on type of
transmission scheme. Simple peripheral communication is normally one bit
per Baud. (e.g., Baud rate = 78,000 Baud/sec is 78,000 bits/sec, if one
signal change = 1 bit).

. Binary: A two-state system where a high signal level represents an "ON"

condition and an "OFF" condition is represented by a low signal level.

. BMP or bmp: Suffix, computerized image Ffile, used after the period in a

DOS-based computer file to show that the file is an image stored as a
series of pixels.

. Bus Topology: A network topology that physically interconnects

workstations and network devices in parallel on a network segment.

. Control Unit (CU): Generic term for any controlling unit, stand-alone,

microprocessor based, digital controller residing on secondary LAN or
Primary LAN, used for local controls or global controls. In this
specification, there are three types of control units are used; Unitary
Control Unit (UCU), Auxiliary Control Unit (ACU), and Remote Control
Unit (RCU).

. Deadband: A temperature range over which no heating or cooling is

supplied, i.e., 22-25 degrees C (72-78 degrees F), as opposed to a
single point change over or overlap).

. Diagnostic Program: A software test program, which is used to detect and

report system or peripheral malfunctions and failures. Generally, this
system is performed at the initial startup of the system.

Direct-Digital Control System for HVAC
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L. Direct Digital Control (DDC): Microprocessor based control including

u.
V.
W.

Analog/Digital conversion and program logic. A control loop or subsystem
in which digital and analog information is received and processed by a
microprocessor, and digital control signals are generated based on
control algorithms and transmitted to field devices in order to achieve
a set of predefined conditions.

Distributed Control System: A system in which the processing of system
data is decentralized and control decisions can and are made at the
subsystem level. System operational programs and information are
provided to the remote subsystems and status is reported back to the
Engineering Control Center. Upon the loss of communication with the
Engineering Control center, the subsystems shall be capable of operating
in a stand-alone mode using the last best available data.

Download: The electronic transfer of programs and data files from a
central computer or operation workstation with secondary memory devices
to remote computers in a network (distributed) system.

DXF: An AutoCAD 2-D graphics file format. Many CAD systems import and
export the DXF format for graphics interchange.

Electrical Control: A control circuit that operates on line or low
voltage and uses a mechanical means, such as a temperature sensitive
bimetal or bellows, to perform control functions, such as actuating a
switch or positioning a potentiometer.

Electronic Control: A control circuit that operates on low voltage and
uses a solid-state components to amplify input signals and perform
control functions, such as operating a relay or providing an output
signal to position an actuator.

Engineering Control Center (ECC): The centralized control point for the
intelligent control network. The ECC comprises of personal computer and
connected devices to form a single workstation.

Ethernet: A trademark for a system for exchanging messages between
computers on a local area network using coaxial, fiber optic, or
twisted-pair cables.

Firmware: Firmware is software programmed into read only memory (ROM)
chips. Software may not be changed without physically altering the chip.
FTT-10A: Echelon Transmitter-Free Topology Transceiver.

GIF: Abbreviation of Graphic interchange format.

Graphic Program (GP): Program used to produce images of air handler
systems, fans, chillers, pumps, and building spaces. These images can be
animated and/or color-coded to indicate operation of the equipment.
Graphic Sequence of Operation: It is a graphical representation of the
sequence of operation, showing all inputs and output logical blocks.

Direct-Digital Control System for HVAC
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Y. 1I/0 Unit: The section of a digital control system through which

AA.

BB.

CC.

DD.

EE.
FF.

GG.

HH .

.
JJ.

KK.

LL.

MM .

NN .

information is received and transmitted. 1/0 refers to analog input (Al,
digital input (Dl), analog output (AO) and digital output (DO). Analog
signals are continuous and represent temperature, pressure, flow rate
etc, whereas digital signals convert electronic signals to digital
pulses (values), represent motor status, Ffilter status, on-off equipment
etc.

1/P: Internet Protocol-global network, connecting workstations and other
host computers, servers etc. to share the information.

JPEG: A standardized image compression mechanism stands for Joint
Photographic Experts Group, the original name of the committee that
wrote the standard.

Local Area Network (LAN): A communication bus that interconnects
operator workstation and digital controllers for peer-to-peer
communications, sharing resources and exchanging information.

LonMark: An association comprising of suppliers and installers of
LonTalk products. The Association provides guidelines for the
implementation of the LonTalk protocol to ensure interoperability
through Standard implementation.

LonTalk: An open standard protocol developed by the Echelon Corporation
that uses a “Neuron Chip” for communication.

LonWorks: Network technology developed by the Echelon Corporation.
Network: A set of computers or other digital devices communicating with
each other over a medium such as wire, coax, fiber optics cable etc.
Network Area Controller: Digital controller, supports a family of
auxiliary control units and unitary control units, and communicates with
peer-to-peer network for transmission of global data.

Network Repeater: A device that receives data packet from one network
and rebroadcasts to another network. No routing information is added to
the protocol.

MS/TP: Master-slave/token-passing.

Operating system (0S): Software, which controls the execution of
computer application programs.

PCX: File type for an image file. When photographs are scanned onto a
personal computer they can be saved as PCX files and viewed or changed
by a special application program as Photo Shop.

Peripheral: Different components that make the control system function
as one unit. Peripherals include monitor, printer, and 1/0 unit.
Peer-to-Peer: A networking architecture that treats all network stations
as equal partners.

PICS: Protocol Implementation Conformance Statement.
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00. UCU: Unitary Control Unit, digital controller, dedicated to a specific
piece of equipment, such as VAV boxes, chillers, fan coil units, heat
exchangers etc.
1.4 QUALITY ASSURANCE
A. Criteria:

1. The core control system equipment shall be compatible with the
existing control system (existing control system by Andover Continuum
by Schneider Electric). Compatibility includes communication between
existing and new controls and visibility and/or control of all new
and existing points.

2. The Controls and Instrumentation System Contractor shall be a primary
equipment manufacturer’s partner that is regularly engaged in the
engineering, programming, installation and service of total
integrated Facility Management Systems of similar size, scope and
complexity to the EEC specified in this Contract. Distributors and
wholesalers will not be acceptable.

3. Single Source Responsibility of subcontractor: The Contractor shall
obtain hardware and software supplied under this Section and
delegates the responsibility to a single source controls installation
subcontractor. The controls subcontractor shall be responsible for
the complete design, installation, and commissioning of the system.
The controls subcontractor shall be in the business of design,
installation and service of such building automation control systems
similar in size and complexity.

4. Equipment and Materials: Equipment and materials shall be cataloged
products of manufacturers regularly engaged in production and
installation of HVAC control systems. Products shall be
manufacturer’s latest standard design and have been tested and proven
in actual use.

4. The controls subcontractor shall provide a list of no less than ten
similar projects, which have building control systems as specified in
this Section. These projects must be on-line and functional such that
the Department of Veterans Affairs (VA) representative would observe
the control systems in full operation.

5. The controls subcontractor shall have (minimum of ten years)
experience in design and installation of building automation systems
similar in performance to those specified in this Section. Provide
evidence of experience by submitting resumes of the project manager,
the local branch manager, project engineer, the application
engineering staff, and the electronic technicians who would be
involved with the supervision, the engineering, and the installation

Direct-Digital Control System for HVAC
23 09 23 - 6



FINAL BID SUBMITTAL VAMC WADE PARK CLEVELAND
FOR CONSTRUCTION Project No. 541-15-203

05708714

Provide Process Loop Tie-Ins

of the control systems. Training and experience of these personnel
shall not be less than five years. Failure to disclose this
information will be a ground for disqualification of the supplier.
The controls subcontractor shall have in-place facility within 70
miles with technical staff, spare parts inventory for the next five
(5) years, and necessary test and diagnostic equipment to support the
control systems.

Provide a competent and experienced Project Manager employed by the
Controls Contractor. The Project Manager shall be supported as
necessary by other Contractor employees in order to provide
professional engineering, technical and management service for the
work. The Project Manager shall attend scheduled Project Meetings as
required and shall be empowered to make technical, scheduling and
related decisions on behalf of the Controls Contractor.

B. Codes and Standards:

1.
2.

All work shall conform to the applicable Codes and Standards.
Electronic equipment shall conform to the requirements of FCC
Regulation, Class A or CFR 47 Part 15, Governing Radio Frequency
Electromagnetic Interference, and be so labeled.

Peer-to-peer controllers, unitary controllers shall confirm to the
requirements of UL/CUL 916, FCC CFR 47 Part 15, ICES-003, EN55022,
AS/NZS 3548, Class A, CE.

1. 5 PERFORMANCE
A. The system shall conform to the following:

1.

Graphic Display: The system shall display up to 4 graphics on a
single screen with a minimum of (75) dynamic points per graphic. All
current data shall be displayed within (10) seconds of the request.

. Graphic Refresh: The system shall update all dynamic points with

current data within (10) seconds. Data refresh shall be automatic,
without operator intervention.

. Object Command: The maximum time between the command of a binary

object by the operator and the reaction by the device shall be (10)
seconds. Analog objects shall start to adjust within (3) seconds.

. Object Scan: All changes of state and change of analog values shall

be transmitted over the high-speed network such that any data used or
displayed at a controller or work-station will be current, within the
prior (10) seconds.

. Alarm Response Time: The maximum time from when an object goes into

alarm to when it is annunciated at the workstation shall not exceed
(10) seconds.
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6. Program Execution Frequency: Custom and standard applications shall
be capable of running as often as once every (5) seconds. The
Contractor shall be responsible for selecting execution times
consistent with the mechanical process under control.

7. Performance: Programmable Controllers shall be able to execute DDC
PID control loops at a selectable frequency from at least once every
five (5) seconds. The controller shall scan and update the process
value and output generated by this calculation at this same
frequency.

8. Multiple Alarm Annunciations: All workstations on the network shall
receive alarms within (5) seconds of each other.

9. Reporting Accuracy: Listed below are minimum acceptable reporting
accuracies for all values reported by the specified system:

Measured Vari abl e Reported Accuracy
Space temperature +0.5 degrees C (1 degrees F)
Ducted air temperature +1.0 degrees C [+2 degrees F]
Outdoor air temperature +1.0 degrees C [+2 degrees F]
Water temperature +0.5 degrees C [+1 degrees F]
Relative humidity +2 percent RH
Water flow +5 percent of full scale
Air flow (terminal) +10 percent of reading
Air Fflow (measuring +5 percent of reading
stations)
Air pressure (ducts) +25 Pa [+0.1 "W.G.]
Air pressure (space) +3 Pa [+0.001 "W.G.]
Water pressure +2 percent of full scale *Note 1
Electrical Power 5 percent of reading
Note 1: for both absolute and differential pressure

1.6 WARRANTY

A. Labor and materials for control systems shall be warranted for a period
as specified under Warranty in GENERAL CONDITIONS.

Control system failures during the warranty period shall be adjusted,
repaired, or replaced at no cost or reduction in service to the owner.

B.

The system includes all computer equipment, transmission equipment, and

all sensors and control devices.

The on-line support service shall allow the Controls supplier to dial
out over telephone lines to monitor and control the facility’s building

automation system. This remote connection to the facility shall be
within two (2) hours of the time that the problem is reported. This
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coverage shall be extended to include normal business hours, after
business hours, weekend and holidays. If the problem cannot be resolved
with on-line support services, the Controls supplier shall dispatch the
qualified personnel to the job site to resolve the problem within 24
hours after the problem is reported.

Controls and Instrumentation subcontractor shall be responsible for
temporary operations and maintenance of the control systems during the
construction period until final commissioning, training of facility
operators and acceptance of the project by VA.

1.7 SUBM TTALS

A

B.

Submit shop drawings in accordance with Section 01 33 23, SHOP DRAWINGS,

PRODUCT DATA and SAMPLES.

Manufacturer’s literature and data for all components including the

following:

1. A wiring diagram for each type of input device and output device
including DDC controllers, modems, repeaters, etc. Diagram shall show
how the device is wired and powered, showing typical connections at
the digital controllers and each power supply, as well as the device
itself. Show for all field connected devices, including but not
limited to, control relays, motor starters, electric or electronic
actuators, and temperature pressure, flow and humidity sensors and
transmitters.

2. A diagram of each terminal strip, including digital controller
terminal strips, terminal strip location, termination numbers and the
associated point names.

3. Control dampers and control valves schedule, including the size and
pressure drop.

4_ Installation instructions for smoke dampers and combination
smoke/Ffire dampers, if furnished.

5. Catalog cut sheets of all equipment used. This includes, but is not
limited to DDC controllers, panels, peripherals, airflow measuring
stations and associated components, and auxiliary control devices
such as sensors, actuators, and control dampers. When manufacturer’s
cut sheets apply to a product series rather than a specific product,
the data specifically applicable to the project shall be highlighted.
Each submitted piece of literature and drawings should clearly
reference the specification and/or drawings that it supposed to
represent.

6. Sequence of operations for each HVAC system and the associated
control diagrams. Equipment and control labels shall correspond to
those shown on the drawings.
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7. Color prints of proposed graphics with a list of points for display.
C. Product Certificates: Compliance with Article, QUALITY ASSURANCE.
D. As Built Control Drawings:

1. Furnish three (3) copies of as-built drawings for each control

3.

system. The documents shall be submitted for approval prior to final

completion.

Furnish one (1) stick set of applicable control system prints for

each mechanical system for wall mounting. The documents shall be

submitted for approval prior to final completion.
Furnish one (1) CD-ROM in CAD DWG and/or .DXF format for the drawings
noted in subparagraphs above.

E. Operation and Maintenance (0/M) Manuals):

1. Submit in accordance with Article, INSTRUCTIONS, in Specification
Section 01 00 00, GENERAL REQUIREMENTS.
Include the following documentation:

2.

a.

General description and specifications for all components,
including logging on/off, alarm handling, producing trend reports,
overriding computer control, and changing set points and other
variables.

Detailed illustrations of all the control systems specified for
ease of maintenance and repair/replacement procedures, and
complete calibration procedures.

One copy of the final version of all software provided including
operating systems, programming language, operator workstation
software, and graphics software.

Complete troubleshooting procedures and guidelines for all
systems.

Complete operating instructions for all systems.

Recommended preventive maintenance procedures for all system
components including a schedule of tasks for inspection, cleaning
and calibration. Provide a list of recommended spare parts needed
to minimize downtime.

Licenses, guaranty, and other pertaining documents for all
equipment and systems.

Training Manuals: Submit the course outline and training material
to the Owner for approval three (3) weeks prior to the training to
VA facility personnel. These persons will be responsible for
maintaining and the operation of the control systems, including
programming. The Owner reserves the right to modify any or all of
the course outline and training material.

F. Submit Performance Report to COR prior to final inspection.

Direct-Digital Control System for HVAC
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1.8 I NSTRUCTI ONS

A

Instructions to VA operations personnel: Perform in accordance with
Article, INSTRUCTIONS, in Specification Section 01 00 00, GENERAL
REQUIREMENTS, and as noted below.

1. First Phase: Formal instructions to the VA facilities personnel for a
total of 24 hours (in 4 hour increments), conducted sometime between
the completed installation and prior to the performance test period
of the control system, at a time mutually agreeable to the Contractor
and the VA.

2. Second Phase: This phase of training shall comprise of on the job
training during start-up, checkout period, and performance test
period. VA facilities personnel will work with the Contractor’s
installation and test personnel on a daily basis during start-up and
checkout period. During the performance test period, controls
subcontractor will provide 48 hours of instructions to the VA
facilities personnel.

3. The O/M Manuals shall contain approved submittals as outlined in
Article 1.7, SUBMITTALS. The Controls subcontractor will review the
manual contents with VA facilities personnel during second phase of
training.

1.9 PRQIECT CONDI TI ONS ( ENVI RONVENTAL CONDI TI ONS OF OPERATI ON)

A

E.

The ECC and peripheral devices and system support equipment shall be
designed to operate in ambient condition of 20 to 35 degrees C (65 to 90
degrees F) at a relative humidity of 20 to 80 percent non-condensing.
The CUs and associated equipment used in controlled environment shall be
mounted in NEMA 1 enclosures for operation at 0 to 49 degrees C (32 to
120 degrees F) at a relative humidity of 10 to 95 percent non-
condensing.

The CUs used outdoors shall be mounted in NEMA 4 waterproof enclosures,
and shall be rated for operation at —40 to 65 degrees C (-40 to 150
degrees F).

All electronic equipment shall operate properly with power fluctuations
of plus 10 percent to minus 15 percent of nominal supply voltage.
Sensors and controlling devices shall be designhed to operate in the
environment, which they are sensing or controlling.

1.10 APPLI CABLE PUBLI CATI ONS

A

The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.
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B. American Society of Heating, Refrigerating, and Air-Conditioning

Engineers (ASHRAE):

135-01. .. ... BACNET Building Automation and Control Networks
C. American Society of Mechanical Engineers (ASME):
B16.18-01. ... . ... ....... Cast Copper Alloy Solder Joint Pressure
Fittings.
B16.22-01. ... . ... . ...... Wrought Copper and Copper Alloy Solder Joint

Pressure Fittings.

D. American Society of Testing Materials (ASTM):

B32-02. .. ... ... Specification for Solder Metal

B88-02. . ... . .... Specifications for Seamless Copper Tube

B88M-99. ... ... .. ........ Specification for Seamless Copper Tube (Metric)

B280-02. ... .. ... .... Specification for Seamless Copper Tube for Air-
Conditioning and Refrigeration Field Service

D2737-03. - oo i e Specification for Polyethylene Tube

Federal Communication Commission (FCC):

Rules and Regulations Volume 11-July, Part A Radio Frequency Devices.

Institute of Electrical and Electronic Engineers (I1EEE):

802.3-03. ... Information Technology-Telecommunications and

Information Exchange between Systems-Local and

Metropolitan Area Networks- Specific

Requirements-Part 3: Carrier Sense Multiple

Access with Collision Detection (CSMA/CD)
Instrument Society of America (ISA):

S7.0.01-00. ... ... ... Quality Standard for Instrument Air
. National Fire Protection Association (NFPA):
70-05. ... National Electric Code
90A-03. . ... Standard for Installation of Air-Conditioning

and Ventilation Systems

- Underwriter Laboratories Inc (UL):

94-01. . . o... Test for Flammability of Parts and Devices and
Appliances

294-01. ... Access Control System Units

486A-01. .. . ... ..... Wire Connectors and Soldering Lugs for Use with
Copper Conductors

486B-01. ... ... ... Wire Connectors for use with Aluminum Conductors

B55S-03. .. ... Leakage Ratings for Dampers for Use in Smoke
Control Systems

916-02. .. .. ... Energy Management

1076-99. . . ... .. Proprietary Burglar Alarm Units and Systems
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PART 2 — PRODUCTS
2.1 CONTROLS SYSTEM ARCHI TECTURE

A. General

1. The Controls System shall consist of multiple Nodes and associated
equipment connected by industry standard digital and communication
network arrangements.

2. The Operator Workstations, Servers and principal network computer
equipment shall be standard products of recognized major
manufacturers available through normal PC and computer vendor
channels — not "Clones" assembled by a third-party subcontractor.

3. Provide licenses for all software residing on and used by the
Controls Systems and transfer these licenses to the Owner prior to
completion.

4. The networks shall, at minimum, comprise, as hecessary, the
following:

a. Operator Workstations — fixed and portable as required by the
Specifications.

b. Network computer processing, data storage and communication
equipment including Servers and digital data processors.

c. Routers, bridges, switches, hubs, modems, interfaces and the
like communication equipment.

d. Active processing network area controllers connected to
programmable field panels and controllers together with their
power supplies and associated equipment.

e. Addressable elements, sensors, transducers and end devices.

f. Third-party equipment interfaces as required by the Contract
Documents.

g- Other components required for a complete and working Control
Systems as specified.

B. The Specifications for the individual elements and component subsystems
shall be minimum requirements and shall be augmented as necessary by the
Contractor to achieve both compliance with all applicable codes,
standards and to meet all requirements of the Contract Documents.

C. Network Architecture
1. The Controls System Application network shall utilize an open

architecture capable of each and all of the following:

a. Utilizing standard Ethernet communications and operate at a
minimum speed of 10/100 Mbps.

Direct-Digital Control System for HVAC
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The networks shall utilize only copper and optical fiber
communication media as appropriate and to comply with the applicable
codes, ordinances and regulations.

All necessary telephone lines, ISDN lines and internet Service
Provider services and connections will be provided by the owner.

The Controls Contractor shall provide all IT interfacing equipment
and cabling to a detail coordinated with the Owner.

D. Third Party Interfaces:

1.

The Controls Systems shall include necessary hardware, equipment and
software to allow data communications between the Controls Systems
and building systems supplied by other trades.

The other manufacturers and contractors supplying other associated
systems and equipment will provide their necessary hardware, software
and start-up at their cost and will cooperate fully with the Controls
Contractor in a timely manner and at their cost to ensure complete
functional integration.

E. Servers

1.

Utilize new Controls System Application Server(s) to archive
historical data including trends, alarm and event histories and
transaction logs.

. Access to all information on the Controls Systems Server(s) shall be

through the same browser Operator Interface functionality used to
access individual nodes. When logged onto a Server the Operator will
be able to also interact with any other NAC on the Controls As
required for the functional operation of the Controls Systems, the
Controls Contractor shall provide all necessary digital processor
programmable Server(s). These Server(s) shall be utilized for
Controls Systems Application configuration, for archiving, reporting
and trending of data, for Operator transaction archiving and
reporting, for network information management, for alarm
annunciation, for Operator Interface tasks, for Controls Application
management and the like. These Server(s) shall utilize IT industry
standard data base platforms such as Microsoft Windows 2000 Server or
Windows Server 2003, with Microsoft SQL Server 2000.

2.2 DI RECT DI G TAL CONTROLLERS
A_. (NAC) Network Area Controllers shall be stand-alone, multi-tasking,

multi-user, real-time digital processor complete with all hardware,

software, and communications interfaces, power supplies. The Controls

System shall be designed and implemented entirely for use and operation

on the Internet. NACs shall have access to data within the industry
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standard IT network to the Data Server and other NACs as needed to

accomplish required global control strategies.

1.

NACs shall provide both standalone and networked direct digital
control of mechanical and electrical building system controllers as
required by the Specifications. The primary NAC shall support a
minimum of [5,000] field points together with all associated
features, sequences, schedules, applications required for a fully
functional distributed processing operation.
NACs shall monitor and report communication status to the Controls
Systems Application. The Controls Systems shall provide a system
advisory upon communication failure and restoration.
All NACs on the network shall be equipped with all software
functionality necessary to operate the complete user interface,
including graphics, via a Browser connected to the Node on the
network or directly via a local port on the NAC.
All NAC shall be provided with face mounted LED type annunciation to
continually display its operational mode, power and communications.
The controllers shall reside on the Ethernet local area network and
provide Read (Initiate) and Write (Execute) services as defined in
Clauses 15.5 and 15.8. Objects supported shall include: Analog
input, analog output, analog value, binary input, binary output,
binary value, and device.
Each NAC shall be provided with the necessary un-interruptible power
facilities to ensure its continued normal operation during periods of
line power outages of, at minimum, 1-minute duration. Normal
functionality shall include all normal software processing,
communication with powered field devices and network communications
with other powered Controls Systems NAC, Data Servers and OWS. Each
NAC shall report its communication status to the Application. The
Application shall provide a system advisory upon communication
failure and restoration. Each NAC shall retain program, control
algorithms, and set point information in non-volatile memory in the
event of a power failure, and shall return to normal operation upon
restoration of power.
All NACs shall have sufficient memory to support its operating
system, database, and program requirements, including the following:
a. Device and network management.
b. Data sharing.
C. Alarm and event management including custom alarm messages for
each level alarm for the points noted in the 1/0 Schedule.
d. Energy management.
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e. Historical trend data for points specified.

f. Maintenance report.

g- Scheduling.

h. Dial up and network communications.

i. Manual override monitoring.

Each NAC shall support firmware upgrades without the need to replace
hardware and shall have a minimum of 15 percent spare capacity of
secondary system controllers, point capacity and programming
functions.

Each NAC shall continuously perform self-diagnostics, communication
diagnosis, and provide both local and remote annunciation of any
detected component failures, low battery condition; and upon failure
shall assume the predetermined failure mode.

Each NAC shall monitor the status of all overrides and inform the
operator that automatic control has inhibited, and allow the operator
to manually override automatic or centrally executed command.
Provide the capability to generate and modify the Controls Systems
Application software-based sequences, database elements, associated
operational definition information and user-required revisions to
same at any designated Workstation together with the means to
download same to the associated System Controllers.

In the event of loss of normal power, there shall be orderly shut
down of the controllers to prevent the loss of database or software
programming. When power is restored flash memory, battery backup or
super capacitor will be automatically loaded into non-volatile flash
memory and shall be incorporated for all programming data.

B. Auxiliary Control Units (ACUs) shall be stand-alone, multi-tasking,

multi-user, real time digital processor complete with all hardware,

software and communication interfaces, power supplies, and input/output

modular devices.

1.
2.

ACUs shall either reside on the ACC-LON or Infinet-2 networks.

All ACUs shall be provided with LED type annunciation to continually
display its operational mode, power and communications.

Each ACU shall have sufficient memory to support its operating
system, database including the following:

a. Data sharing.

Device and network management.

. Alarm and event management.

. Scheduling.

T QO O T

Energy Management.

Direct-Digital Control System for HVAC
23 09 23 - 16



FINAL BID SUBMITTAL VAMC WADE PARK CLEVELAND

FOR CONSTRUCTION Project No. 541-15-203
05/08/14 Provide Process Loop Tie-Ins

4. Each ACU shall support firmware upgrades without the need to replace
hardware and shall have a minimum of 15 percent spare capacity of 1/0
functions. The type of spares shall be in the same proportion as the
implemented functions on the controller, but in no case there shall
be less than one point of each implemented 1/0 type.

5. Each ACU shall continuously perform self-diagnostics, communication
diagnosis, and provide both local and remote annunciation of any
detected component failures, low battery condition; and upon failure
shall assume the predetermined failure mode.

6. In the event of loss of normal power, there shall be orderly shut

down of the controllers to prevent the loss of database or software
programming. When power is restored flash memory, battery backup or
super capacitor will be automatically loaded into non-volatile flash
memory and shall be incorporated for all programming data.

Unitary Control Units (UCUs) shall be capable of stand-alone,
microprocessor-based and shall continue to provide control functions.

1.

2.

Unitary Control Units shall either reside on the ACC-LON or Infinet-2
networks.

Each UCU shall have sufficient memory to support its own operating
system, including data sharing.

All UCUs shall be provided with LED type annunciation to continually
display its operational mode, power and communications.

In the event of loss of normal power, there shall be orderly shut
down of the controllers to prevent the loss of database or software
programming. When power is restored flash memory, battery backup or
super capacitor will be automatically loaded into non-volatile flash
memory and shall be incorporated for all programming data.

Provide 1/0 module that connects sensors and actuators onto the field
bus network for use by the direct digital controllers. 1/0 devices shall

support the communication technology specified for each controller.

1.

Analog input shall allow the monitoring of low voltage (0-5 VDC, 0-10
VDC), current (4-20 ma), or resistance signals (thermistor, 0-10,000
Ohm) Analog input shall be compatible with, and field configurable to
commonly available sensing devices. Analog output shall provide a
modulating signal for these control devices.

Binary inputs shall allow the monitoring of on/off signals from
remote devices. Binary inputs shall provide a wetting current of at
least 12 milliamps to be compatible with commonly available control
devices. Binary outputs shall provide on/off operation, or a pulsed
low voltage signal for pulse width modulation control. Outputs shall
be selectable for either normally open or normally closed operation.
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G.

3. Binary outputs on remote and auxiliary controllers shall have 3-
position (on/off/auto) override switches and status lights. Analog
outputs on remote and auxiliary controllers shall have status lights
and a 3-position (on/off/auto) switch and manually adjustable
potentiometer for manual override.

4. Each output point shall be provided with a light emitting diode (LED)
to indicate status of outputs.

Communication Ports:

1. NACs controllers in the DDC systems shall be connected in a system
local area network using IP/Ethernet protocol.

2. The control supplier shall provide connectors, repeaters, hubs, and
routers necessary for inter-network communication.

3. Minimum baud rate between the peer-to-peer controllers in the system
LAN shall be maintained at the rate of 10/100 Mbps. Minimum baud for
the low level controllers between UCUs and ACUs, ACUs and NAC’s shall
be maintained at the rate of 19,200 Kbps.

4. Database, such as points; status information, reports, system
software, custom programs of any one controller shall be readable by
any other controller on the network.

Electric Outlet: Provide a single phase, 120 VAC electrical receptacles

inside or within 2 meters (6 feet) of the NAC and ACU enclosures for use

with test equipment.

Spare Equipment:

1. Provide spare digital controller (CU) boards and spare 1/0 boards as
required. It shall be possible for trained hospital personnel to
replace CU boards and load software via the ECC.

2. Provide a minimum of one spare digital controller board of each type
and associated parts including batteries to make at least one
complete set of DDC control equipment spares.

3. If 1/0 boards are separate from the CU boards, provide two spare 1/0
boards for each spare CU board provided above.

2.3 DI RECT DI G TAL CONTROLLER SOFTWARE

A.

The software programs specified in this section shall be commercially
available, concurrent, multi-tasking operating system and support the
use of software application that operates under Microsoft Windows 2000
or Windows XP.

. All points shall be identified by up to 96-character point name and 16

32-character point descriptor. The same names shall be used at the
operator workstation.

All control functions shall execute within the stand-alone control units
via DDC algorithms. The VA shall be able to customize control strategies
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and sequences of operations defining the appropriate control loop

algorithms and choosing the optimum loop parameters.

All CU’s shall be capable of being programmed to utilize stored default

values for assured fail-safe operation of critical processes. Default

values shall be invoked upon sensor failure or, if the primary value is
normally provided by the central or another CU, or by loss of bus
communication. Individual application software packages shall be
structured to assume a fail-safe condition upon loss of input sensors.

Loss of an input sensor shall result in output of a sensor-failed

message at the ECC workstation. Each ACU and RCU shall have capability

for local readouts of all functions. The UCUs shall be read remotely.

All DDC control loops shall be able to utilize any of the following

control modes:

1. Two position (on-off, slow-fast) control.

2. Proportional control.

3. Proportional plus integral (Pl) control.

4. Proportional plus integral plus derivative (PID) control. All PID
programs shall automatically invoke integral wind up prevention
routines whenever the controlled unit is off, under manual control of
an automation system or time initiated program.

5. Automatic tuning of control loops.

System Security: Operator access shall be secured using individual

password and operator’s name. Passwords shall restrict the operator to

the level of object, applications, and system functions assigned to him.

A minimum of 1,024 levels of security for operator access shall be

provided. System shall be capable of unlimited passwords/users.

Application Software: The CUs shall provide the following programs as a

minimum for the purpose of optimizing energy consumption while

maintaining comfortable environment for occupants. All application
software shall reside and run in the system digital controllers. Editing

of the application shall occur at the operator workstation or via a

portable workstation, when it is necessary, to access directly the

programmable unit. System shall have a non-compile program editor.

1. Economizer: An economizer program shall be provided for VAV systems.
This program shall control the position of air handler relief,
return, and outdoors dampers. If the outdoor air dry bulb temperature
falls below changeover set point the energy control center will
modulate the dampers to provide 100 percent outdoor air. The operator
shall be able to override the economizer cycle and return to minimum
outdoor ailr operation at any to time.
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Night Setback/Morning Warm up Control: The system shall provide the
ability to automatically adjust set points for this mode of
operation.

Optimum Start/Stop (0SS): Optimum start/stop program shall
automatically be coordinated with event scheduling. The 0SS program
shall start HVAC equipment at the latest possible time that will
allow the equipment to achieve the desired zone condition by the time
of occupancy, and it shall also shut down HVAC equipment at the
earliest possible time before the end of the occupancy period and
still maintain desired comfort conditions. The 0SS program shall
operate on both outside weather conditions as well as inside zone
conditions. The program shall automatically assign longer lead times
for weekend and holiday shutdowns. Space temperature input is to be
the highest value of zones served in the cooling mode and the lowest
of zones served in the heating mode. It shall be possible to assign
occupancy start times on a per air handler unit basis. The program
shall meet the local code requirements for minimum outdoor air while
the building is occupied. Modification of assigned occupancy
start/stop times shall be possible via operator’s workstation.

Event Scheduling: Provide a comprehensive menu driven program to
automatically start and stop designated points or a group of points
according to a stored time. This program shall provide the capability
to individually command a point or group of points. When points are
assigned to one common load group it shall be possible to assign
variable time advances/delays between each successive start or stop
within that group. Scheduling shall be calendar based and advance
schedules may be defined up to one year in advance. Advance schedule
shall override the day-to-day schedule. The operator shall be able to
define the following information:

- Time, day.

. Commands such as on, off, auto.

. Time delays between successive commands.

Manual overriding of each schedule.

® Q O T 9

. Allow operator intervention.

Alarm Reporting: The operator shall be able to determine the action
to be taken in the event of an alarm. Alarms shall be routed to the
appropriate workstations based on time and events. An alarm shall be
able to start programs, login the event, print and display the
messages. The system shall allow the operator to prioritize the
alarms to minimize nuisance reporting and to speed operator’s
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response to critical alarms. A minimum of six (6) priority levels of
alarms shall be provided for each point.

6. Remote Communications: The system shall have the ability to dial out
in the event of an alarm to workstations and alpha-numeric pagers.
The alarm message shall include the name of the calling location, the
device that generated the alarm, and the alarm message itself. The
operator shall be able to remotely access and operate the system
using dial up communications. Remote access shall allow the operator
to function the same as local access.

7. Maintenance Management (PM): The program shall monitor equipment
status and generate maintenance messages based upon the operators
defined equipment run time, starts, and/or calendar date limits. A
preventative maintenance alarm shall be printed indicating
maintenance requirements based on pre-defined run time. Each
preventive message shall include point description, limit criteria
and preventative maintenance instruction assigned to that limit. A
minimum of 480-character PM shall be provided for each component of
units such as air handling units.

2.4 SENSORS (AR, WATER AND STEAM
A. Temperature and Humidity Sensors:

1. Electronic Sensors: Provide all remote sensors as required for the
systems. All sensors shall be vibration and corrosion resistant for
wall, immersion, and/or duct mounting.

a. Temperature Sensors: Thermistor type for terminal units and
Resistance Temperature Device (RTD) with an integral transmitter
type for all other sensors.

1) Duct sensors shall be rigid or averaging type as shown on
drawings. Averaging sensor shall be a minimum of 1 linear ft of
sensing element for each sq ft of cooling coil face area.

2) Immersion sensors shall be provided with a separable well made
of stainless steel, bronze or monel material. Pressure rating
of well is to be consistent with the system pressure in which
it is to be installed.

3) Space sensors shall be equipped with set-point adjustment,
override switch, display, and/or communication port as shown on
the drawings. Locking cover where required.

4) Outdoor air temperature sensors shall have watertight inlet
fittings and shielded from direct sunlight.

5) Room security sensors shall have stainless steel cover plate
with insulated back and security screws.

6) Wire: Twisted, non-shielded pair cable.
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7) Output Signal: 10,000 Ohms.

Humidity Sensors: Bulk polymer sensing element type.

1) Duct and room sensors shall have a sensing range of 20 to 80
percent with accuracy of £+ 2 to = 5 percent RH, including
hysteresis, linearity, and repeatability. Sensors shall be
capable of being calibrated in the field.

2) Outdoor humidity sensors shall be furnished with element guard
and mounting plate and have a sensing range of 0O to 100 percent
RH.

3) 4-20 ma, 0-5 VDC or 0-10 VDC continuous output signal.

Static Pressure Sensors: Non-directional, temperature compensated.

1) 4-20 ma, 0-5 VDC or 0-10 VDC output signal.

2) 0 to 5 inches wg for duct static pressure range.

3) -0.25 to 0.25 inch wg for Building static pressure range.

B. Water Flow Sensors:

1. Sensor shall be ultrasonic type as specified on temperature controls

drawing.

2. Performance characteristics:

a.

Ambient conditions: -40 to 60 degrees C (-40 to 140 degrees F), 5
to 100 percent humidity.

. Operating conditions: 850 kPa (125 psig), O to 120 degrees C (30

to 250 degrees F), 0.15 to 12 m per second (0.5 to 40 feet per
second) velocity.

C. Steam Flow Sensor/Transmitter:

1. Sensor: Vortex shedder incorporating wing type sensor and

amplification technology for high signal-to-noise ratio, carbon steel
body with 316 stainless steel working parts, 24 VDC power, NEMA 4

enclosure.

Q = O O O T 9

. Ambient conditions, -40 to 80 degrees C (-40 to 175 degrees F).

Process conditions, 900 kPa (125 psig) saturated steam.

. Turn down ratio, 20 to 1.

Accuracy, plus or minus 1.0 percent of span.

Repeatability, plus or minus 0.1 percent.

Output signal, 4-20 ma, 0-5 VDC or 0-10 VDC.

Processor/Transmitter, NEMA 4 enclosure with keypad program

selector and six digit LCD output display of instantaneous flow

rate or totalized flow, solid state switch closure signal shall be

provided to the nearest DDC panel for totalization.

1) Ambient conditions, -20 to 50 degrees C (0-120 degrees F), 0 95
percent non-condensing RH.
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2) Power supply, 24 VAC/VDC.
3) Internal battery, provided for 24-month retention of RAM
contents when all other power sources are removed.

h. Sensor on all steam lines shall be protected by pigtail siphons
installed between the sensor and the line, and shall have an
isolation valve installed between the sensor and pressure source.

D. Flow switches:

1. Shall be either paddle or differential pressure type.

a. Paddle-type switches (liquid service only) shall be UL Listed,
SPDT snap-acting, adjustable sensitivity with NEMA 4 enclosure.

b. Differential pressure type switches (air or water service) shall
be UL listed, SPDT snap acting, NEMA 4 enclosure, with scale range
and differential suitable for specified application.

E. Current Switches: Current operated switches shall be self powered, solid
state with adjustable trip current as well as status, power, and relay
command status LED indication. The switches shall be selected to match
the current of the application and output requirements of the DDC
systems.

2.5 CONTROL CABLES
As specified iIn Division 26.
2.6 THERMOSTATS AND HUM DI STATS

A. Strap-on thermostats shall be enclosed in a dirt-and-moisture proof
housing with fixed temperature switching point and single pole, double
throw switch.

B. Freeze stats shall have a minimum of 300 mm (one linear foot) of sensing
element for each 0.093 square meter (one square foot) of coil area. A
freezing condition at any increment of 300 mm (one foot) anywhere along
the sensing element shall be sufficient to operate the thermostatic
element.

2.7 FINAL CONTROL ELEMENTS AND OPERATORS

A. Fail Safe Operation: Control valves and dampers shall provide '"fail
safe' operation in either the normally open or normally closed position
as required for freeze, moisture, and smoke or Ffire protection.

B. Spring Ranges: Range as required for system sequencing and to provide
tight shut-off.

C. Control Valves:

1. Valves shall be rated for a minimum of 150 percent of system
operating pressure at the valve location but not less than 900 kPa

(125 psig).-
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2. Valves 50 mm (2 inches) and smaller shall be bronze body with
threaded or flare connections.
3. Valves 60 mm (2 1/2 inches) and larger shall be bronze or iron body
with flanged connections.
4. Brass or bronze seats except for valves controlling media above 100
degrees C (210 degrees F), which shall have stainless steel seats.
5. Flow characteristics:
a. Three way valves shall have a linear relation or equal percentage
relation of flow versus value position.
b. Two-way valves position versus flow relation shall be linear for
steam and equal percentage for water flow control.
6. Maximum pressure drop:

a. Two position steam control: 20 percent of inlet gauge pressure.

b. Modulating Steam Control: 80 percent of inlet gauge pressure
(acoustic velocity limitation).

c. Modulating water flow control, greater of 3 meters (10 feet) of
water or the pressure drop through the apparatus.

d. Two position water valves shall be line size.

D. Damper and Valve Operators and Relays:

1.

PART 3 -

Electric damper operator shall provide full modulating control of
dampers. A linkage and pushrod shall be furnished for mounting the
actuator on the damper frame internally in the duct or externally in
the duct or externally on the duct wall, or shall be furnished with a
direct-coupled design.

EXECUTI ON

3.1 | NSTALLATI ON
A. General:

1.

Examine project plans for control devices and equipment locations;
and report any discrepancies, conflicts, or omissions to COR for
resolution before proceeding for installation.

. Work Coordination: GENERAL CONDITIONS.

Install equipment, piping, wiring /Zconduit parallel to or at right
angles to building lines.

Install all equipment and piping in readily accessible locations. Do
not run tubing and conduit concealed under insulation or inside
ducts.

- Mount control devices, tubing and conduit located on ducts and

apparatus with external insulation on standoff support to avoid
interference with insulation.

Direct-Digital Control System for HVAC
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6. Provide sufficient slack and flexible connections to allow for

vibration of piping and equipment.

7. Run tubing and wire connecting devices on or in control cabinets
parallel with the sides of the cabinet neatly racked to permit
tracing.

8. Install equipment level and plumb.

Electrical Wiring Installation:

1.

2.

Install conduits and wiring in accordance with Specification Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

Install signal and communication cables in accordance with

Specification Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER

CONDUCTORS AND CABLES.

Install conduit and wiring between operator workstation(s), digital

controllers, electrical panels, indicating devices, instrumentation,

miscellaneous alarm points, thermostats, and relays as shown on the
drawings. All wiring shall be installed in conduits.

Install all system components in accordance with local Building Code

and National Electric Code.

a. Splices: Splices in shielded and coaxial cables shall consist of
terminations and the use of shielded cable couplers. Terminations
shall be in accessible locations. Cables shall be harnessed with
cable ties.

b. Equipment: Fit all equipment contained in cabinets or panels with
service loops, each loop being at least 300 mm (12 inches) long.
Equipment for fiber optics system shall be rack mounted, as
applicable, in ventilated, self-supporting, code gauge steel
enclosure. Cables shall be supported for minimum sag-

c. Cable Runs: Keep cable runs as short as possible. Allow extra
length for connecting to the terminal board. Do not bend flexible
coaxial cables in a radius less than ten times the cable outside
diameter.

d. Use vinyl tape, sleeves, or grommets to protect cables from
vibration at points where they pass around sharp corners, through
walls, panel cabinets, etc.

Conceal cables, except in mechanical rooms and areas where other

conduits and piping are exposed.

Permanently label or code each point of all field terminal strips to

show the instrument or item served. Color-coded cable with cable

diagrams may be used to accomplish cable identification.

Grounding: ground electrical systems per manufacturer’s written

requirements for proper and safe operation.
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C. Install Sensors and Controls:
1. Temperature Sensors:

a.

Install all sensors and instrumentation according to
manufacturer’s written instructions. Temperature sensor locations
shall be readily accessible, permitting quick replacement and
servicing of them without special skills and tools.

Calibrate sensors to accuracy specified, if not factory
calibrated.

Use of sensors shall be limited to its duty, e.g., duct sensor
shall not be used in lieu of room sensor.

Install room sensors permanently supported on wall frame. They
shall be mounted at 1.5 meter (5.0 feet) above the finished floor.
Mount sensors rigidly and adequately for the environment within
which the sensor operates.

Sensors used in mixing plenum, and hot and cold decks shall be of
the averaging of type. Averaging sensors shall be installed in a
serpentine manner horizontally across duct. Each bend shall be
supported with a capillary clip.

- All pipe mounted temperature sensors shall be installed in wells.
- All wires attached to sensors shall be air sealed in their

conduits or in the wall to stop air transmitted from other areas
affecting sensor reading.

Permanently mark terminal blocks for identification. Protect all
circuits to avoid interruption of service due to short-circuiting
or other conditions. Line-protect all wiring that comes from
external sources to the site from lightning and static
electricity.

Pressure Sensors:

a. Install duct static pressure sensor tips facing directly
downstream of airflow.

b. Install high-pressure side of the differential switch between the
pump discharge and the check valve.

c. Install snubbers and isolation valves on steam pressure sensing
devices.

. Actuators:

a. Mount and link damper and valve actuators according to
manufacturer’s written instructions.

b. Check operation of damper/actuator combination to confirm that

actuator modulates damper smoothly throughout stroke to both open
and closed position.
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c. Check operation of valve/actuator combination to confirm that
actuator modulates valve smoothly in both open and closed
position.

Flow Switches:

a. Install flow switch according to manufacturer’s written
instructions.

b. Mount flow switch a minimum of 5 pipe diameters up stream and 5
pipe diameters downstream or 600 mm (2 feet) whichever is greater,
from Fittings and other obstructions.

c. Assure correct flow direction and alignment.

d. Mount in horizontal piping-flow switch on top of the pipe.

D. Installation of Network:

1.

Ethernet:

a. The network shall employ Ethernet LAN architecture, as defined by
IEEE 802.3. The Network Interface shall be fully Internet Protocol
(1P) compliant allowing connection to currently installed IEEE
802.3, Compliant Ethernet Networks.

b. The network shall directly support connectivity to a variety of
cabling types. As a minimum provide the following connectivity:
10 Base 2 (ThinNet RG-58 A/U Coaxial cabling with BNC connectors),
10 Base T (Twisted-Pair RJ-45 terminated UTP cabling).

. Third Party Interfaces: Contractor shall integrate real-time data

from building systems by other trades and databases originating from
other manufacturers as specified and required to make the system work
as one system.

E. Installation of Digital Controllers and Programming:

1.

Provide a separate digital controller for each major piece of
equipment, such as air handling unit, chiller, pumping unit etc.
Points used for control loop reset such as outdoor air, outdoor
humidity, or space temperature could be located on any of the remote
control units.

Provide sufficient internal memory for the specified control
sequences and trend logging. There shall be a minimum of 25 percent
of available memory free for future use.

. System point names shall be modular in design, permitting easy

operator interface without the use of a written point index.

Provide software programming for the applications intended for the
systems specified, and adhere to the strategy algorithms provided.
Provide graphics for each piece of equipment and floor plan in the
building. This includes each air handling unit, fan, pumping unit

Direct-Digital Control System for HVAC
23 09 23 - 27



FINAL BID SUBMITTAL VAMC WADE PARK CLEVELAND
FOR CONSTRUCTION Project No. 541-15-203

05708714

Provide Process Loop Tie-Ins

etc. These graphics shall show all points dynamically as specified in

the point list.
F. Field Test and Inspection:

1. General:

a.

Engage a factory-authorized representative and furnish personnel,
instrumentation, and equipment necessary to perform complete
testing of the installed HVAC systems, including piping and
electrical connections. Field test will demonstrate proper
calibration of input and output devices, and the operation of
specific equipment.

Test and adjust controls and safeties. Replace damaged and
malfunctioning controls and equipment, and retest.

Observe HVAC systems in shut down condition. Check dampers and
valves for normal position.

. Contractor shall schedule the performance verification test with

the COR.

During and after completion of the field tests, contractor shall
determine causes, calibrate, repair, or replace equipment that
fails to meet contract requirements, and subsequently deliver a
written report to the VA.

2. Field Performance Tests:

a.

Perform tests in accordance with Articles-Quality Assurance and
Performance.

b. Test and adjust controls and safeties.

c. Test application software for its ability to communicate with

digital controllers, operator workstation, and uploading and
downloading of control programs.

Demonstrate the software ability to edit the control program off-
line.

Demonstrate reporting of alarm conditions for each alarm and
ensure that these alarms receive at the assigned location,
including operator workstations.

Demonstrate ability of software program that it functions for the
intended applications-trend reports, change in status etc.
Demonstrate via graphed trends to show the sequence of operation
is executed in correct manner, and that the HVAC systems operate
properly through the complete sequence of operation, e.g.,
seasonal change, occupied/unoccupied mode, and warm-up condition.
Demonstrate hardware interlocks and safeties functions, and that
the control systems perform the correct sequence of operation
after power loss and resumption of power loss.
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i. Demonstrate to the VA graphed trends of control loops to
demonstrate that the control loop is stable and the set points are
maintained.

Jj- Control loop shall respond to set points and stabilize in one (1)
minute. Control loop trend data shall be instantaneous and the
time between data points shall not be greater than one (1) minute.

3. Performance Verification Test:
The contractor shall verify the performance of the control systems
by running a continuous test, after the system has been completely
tested and debugged, for 80 hours and submit the report to the VA.
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SECTION 23 21 13
HYDRONI C PI PI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. Water piping to connect HVAC equipment, including the following:

1. Chilled water and drain piping.

B. Water-to-water heat exchanger equipment.
1.2 RELATED WORK

A.
B.
C.

Section 01 00 00, GENERAL REQUIREMENTS.

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

Section 23 05 11, COMMON WORK RESULTS FOR HVAC: General mechanical
requirements and items, which are common to more than one section of

Division 23.

D. Section 23 07 11, HVAC INSULATION: Piping insulation.
E. Section 23 25 00, HVAC WATER TREATMENT: Water treatment for open and

F.

closed systems.
Section 23 21 13, HYDRONIC PIPING: Underground chilled water piping.

1.3 QUALITY ASSURANCE

A

Section 23 05 11, COMMON WORK RESULTS FOR HVAC, which includes welding

qualifications.

B. Design Working Pressure for Chilled Water Piping: 861 kPa (125 psigQ).-

C. Submit prior to welding of steel piping a certificate of Welder’s

certification. The certificate shall be current and not more than one

year old.

1.4 SUBM TTALS

A

Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

. Manufacturer®s Literature and Data:

1. Pipe and equipment supports.

2. Pipe and tubing, with specification, class or type, and schedule.
3. Pipe fittings, including miscellaneous adapters and special
fittings.

Flanges, gaskets and bolting.

Valves of all types.

. Strainers.

Flexible connectors for water service.

0 N o 0 b

Pipe alignment guides.

Hydronic Piping
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9. Expansion joints.

10. Expansion compensators.

11. All specified hydronic system components.

12. Water flow measuring devices.

13. Gages.

14_. Thermometers and test wells.

Manufacturer®"s certified data report, Form No. U-1, for ASME pressure

vessels:

1. Heat Exchangers (Water to Water)

Submit prior to welding of steel piping a certificate of Welder’s

certification. The certificate shall be current and not more than one

year old.

Coordination Drawings: Refer to Article, SUBMITTALS of Section 23 05

11, COMMON WORK RESULTS FOR HVAC.

As-Built Piping Diagrams: Provide drawing as follows for chilled water,

condenser water, and heating hot water system and other piping systems

and equipment.

1. One wall-mounted stick file with complete set of prints. Mount stick
file in the chiller plant or control room along with control diagram
stick file.

2. One complete set of reproducible drawings.

3. One complete set of drawings in electronic format (Autocad format).

1.5 APPLI CABLE PUBLI CATI ONS

A

B.

The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

American Society of Mechanical Engineers (ASME):

B1.20.1-83. ... ... ....... Pipe Threads, General Purpose (Inch)

B16.1-98. ... .. .. ... ..... Cast Iron Pipe Flanges and Flanged Fittings
B16.3-98. ... .. ... ... .... Malleable lron Threaded Fittings

B16.4-98. .. ... ... ....... Gray lron Threaded Fittings

B16.5-03. ... ... ... ..... Pipe Flanges and Flanged Fittings

B16.9-03. ... ... ... ..... Factory-Made Wrought Buttwelding Fittings
B16.11-05. ... ... ...... Forged Fittings, Socket-Welding and Threaded
B16.14-91. ... . ... ....... Ferrous Pipe Plugs, Bushings, and Locknuts with

Pipe Threads
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B16.22-01....... ... ..... Wrought Copper and Copper Alloy Solder-Joint
Pressure Fittings

B16.23-02. ... ... ...... Cast Copper Alloy Solder Joint Drainage
Fittings

B16.24-01............... Cast Copper Alloy Pipe Flanges and Flanged
Fittings, Class 150, 300, 400, 600, 900, 1500
and 2500

B16.39-98. ... ... ... ..... Malleable lron Threaded Pipe Unions, Classes
150, 250, and 300

B16.42-98. ... ... ... ..... Ductile Iron Pipe Flanges and Flanged Fittings:
Classes 150 and 300

B31.1-01. .. ... ... ..... Power Piping

B31.9-04. .. .. ... ..... Building Services Piping

B40.100-05. ... ... ....... Pressure Gauges and Gauge Attachments

C. American National Standards Institute, Inc. (ANSI):

B16.1 00.. ... ... ....... Cast lron Pipe Flanges and Flanged Fittings,
Class 25, 125 and 250

B16.3 00. ... .. ... o.... Malleable lron Threaded Fittings Classes 150
and 300

B16.5 03. ... ... ....... Pipe Flanges and Flanged Fittings NPS % through
NPS 24

B16.9 03. . ... ... .. ..... Factory Made Wrought Butt Welding Fittings

B16.11 O1. ... .. ... ...... Forged Fittings, Socket Welding and Threaded

B16.14 91............... Ferrous Pipe Plugs, Bushings and Locknuts with
Pipe Threads

B16.18-01............... Cast Copper Alloy Solder joint Pressure
fittings

B16.22 00. ... ... . ..... Wrought Copper and Bronze Solder Joint Pressure
Fittings

B16.24 01............... Cast Copper Alloy Pipe Fittings and Flanged
Fittings: Class 150, 300, 400, 600, 900, 1500
and 2500

B31.1 O1.... ... .... Power Piping

D. American Society for Testing and Materials (ASTM):
A4T7/A47TM-99 (2004)...... Ferritic Malleable lron Castings

Hydronic Piping
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VAMC WADE PARK CLEVELAND
Project No. 541-15-203
Provide Process Loop Tie-Ins
Standard Specification for Pipe, Steel, Black
and Hot-Dipped, Zinc-Coated, Welded and
Seamless
Standard Specification for Seamless Carbon
Steel Pipe for High-Temperature Service
Standard Specification for Gray lron Castings
for Valves, Flanges, and Pipe Fittings
Standard Specification for Carbon Steel
Forgings, for General-Purpose Piping
Standard Specification for Carbon Steel Track
Bolts and Nuts
Standard Specification for Steel Castings,
Carbon, Suitable for Fusion Welding, for High
Temperature Service
Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature
Service
Standard Specification for Carbon Steel Bolts
and Studs, 60,000 PSI Tensile Strength
Standard Specification for Ductile Iron Castings
Deformed and Plain Carbon Steel Bars for
Concrete Reinforcement
Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy Coated (Galvannealed) By the Hot-Dip
Process
Standard Specification for Solder Metal
Standard Specification for Steam or Valve Bronze
Castings
Standard Specification for Composition Bronze or
Ounce Metal Castings
Standard Specification for Seamless Copper Water
Tube
Aluminum and Aluminum Alloy Sheet and Plate
Standard Test Method for Steady State Heat Flux
Measurements and Thermal Transmission Properties
by Means of the Guarded Hot Plate Apparatus
Precast Reinforced Concrete Manhole Sections

Hydronic Piping
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05/08/14 Provide Process Loop Tie-Ins
C533 03 -oiiiiiiieeeaan Calcium Silicate Block and Pipe Thermal
Insulation
C552 03 .. .o Cellular Glass Thermal Insulation
D 3350-02 .....oocao-.. Polyethylene Plastics Pipe and Fittings
Materials
C591-01 ... ... Unfaced Preformed Rigid Cellular
Polyisocyanurate Thermal Insulation
D1784 03 .. .. ... Rigid Poly (Vinyl Chloride) (PVC) Compounds and
Chlorinated Poly (Vinyl Chloride) (CPVC)
Compounds
D1785 03 .. oo Poly (Vinyl Chloride0O (PVC) Plastic Pipe,
Schedules 40, 80 and 120
D2241 04 ... ... Poly (Vinyl Chloride) (PVC) Pressure Rated Pipe
(SDR Series)
D2464 99 ... .. ... ....... Threaded Poly (Vinyl Chloride) (PVC) Plastic
Pipe Fittings, Schedule 80.
D3139 98 . ... ... ... Joints for Plastic Pressure Pipes Using Flexible

Elastomeric Seals

FA39-06 ... .. ... ....... Standard Specification for Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
Schedule 80

F441/F441IM-02 ... ... .. .. Standard Specification for Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic Pipe, Schedules
40 and 80

FA77-02 ... e Elastomeric Seals Gaskets) for Joining Plastic
Pipe

American Water Works Association (AWWA):

Cl10/03. .. oo Ductile lron and Grey lron Fittings for Water

C203 00 .o cce i Coal Tar Protective Coatings and Linings for

Steel Water Pipe Lines Enamel and Tape Hot
Applied

American Welding Society (AWS):

A5.8/A5.8M-04.. ... .. .... Specification for Filler Metals for Brazing and
Braze Welding

B2.1-02. ... .. ... Standard Welding Procedure Specification

Copper Development Association, Inc. (CDA):

CDA A4015-95............ Copper Tube Handbook

Hydronic Piping
23 21 13 -5



FINAL BID SUBMITTAL VAMC WADE PARK CLEVELAND

FOR CONSTRUCTION Project No. 541-15-203
05/08/14 Provide Process Loop Tie-Ins
H. Expansion Joint Manufacturer’